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PREFACE. 


The  author  is  aware  of  the  many  valuable  works  on 
Anatomy  adapted  to  the  Student  and  Practitioner  of  Medi- 
cine; but  he  does  not  know  of  one  that  has  been  arranged 
with  a  view  also  to  the  claims  of  the  Student  and  Practi- 
tioner of  Dental  Surgery.  To  prepare  a  work,  therefore, 
adapted  alike  for  the  Dental  as  well  as  the  Medical  Stu- 
dent— one  which  directs  special  attention  to  the  MoTitk, 
showing  step  by  step  the  important  anatomical  and  physi- 
ological relations  which  it  has  with  eacli  and  all  the 
organs  and  functions  of  the  general  system — forms  one  of 
the  leading  objects  of  the  present  undertaking. 

Dental  Students  are  slow  to  see  and  feel  the  necessity  of 
a  knowledge  of  any  more  of  Anatomy  than  so  far  as  the 
Teeth  and  their  immediate  connections  in  the  mouth  are 
concerned,  and  to  go  beyond  this  is  thought  rather  a  waste 
of  time,  and  entirely  foreign  to  the  practice  of  the  profes- 
sion they  design  to  pursue.  No  work  on  Anatomy  has 
taken  very  particular  pains  to  teach  them  any  better.  To 
correct  this  false  and  dangerous  sentiment,  and  to  demon- 
strate the  necessity  of  anatomical  knowledge  to  the  scien- 
tific, skillful,  and  successful  Dentist,  equally  with  that  of 
the  Physician,  forms  the  second  and  chief  reason  which 
has  induced  the  author  to  write  the  present  work. 

The  Plan  of  the  work,  after  giving  a  general  outline  of 
Organization,  divides  the  subject  into  four  parts: 

The  first  part  teaches  the  Alphabet  of  Anatomy,  or  the 
Elementary  Tissues  of  the  Body,  whose  varied  combina- 


VI  PREFACE. 

tion  constitutes  the  Anatomical  Language,  or  the  various 
organs  composing  the  General  System. 

The  second  part  begins  with  the  Head,  and  describes  its 
organs,  as  far  as  possible,  in  their  functional  order  and 
dependency;  thus  combining  the  Anatomy  and  Physiology 
of  the  several  organs,  however  various,  concerned  in  any 
particular  function — a  plan  found  to  be  most  interesting> 
and,  it  is  believed,  at  the  same  time  most  practical  and 
useful.  This  part  is  then  made  complete  by  showing  the 
Anatomical  and  Physiological  relations  of  the  Mouth  with 
the  different  parts  of  the  Head. 

The  third  part,  embracing  the  Trunk,  is  examined  in 
the  same  physiological  order,  and  completed  in  the  same 
manner,  by  demonstrating  the  Bdatwns  of  the  Mouth  with 
its  several  organs,  viscera  and  functions. 

The  fourth  part  comprises  the  Extremities,  which  do  not 
admit  of  the  same  kind  of  arrangement  so  readily,  and  are 
demonstrated  in  the  ordinary  way. 

The  author  has  freely  consulted  the  best  sources  oi 
authority,  and  here  desires  to  make  his  acknowledgments 
to  the  works  of  Wistar  by  Pancoast,  Horner,  Smith's  Ana 
tomical  Atlas,  Bell  by  Godman,  Quain,  Wilson,  Sharj 
and  Quain  by  Leidy,  Cloquet,  Cruveilheir  by  Pattison,  V 
Behr's  Hand  Book  of  Human  Anatomy,  The  Dublin  E 
sector,   Solly  on  the  Human   Brain,   Knox's  Manual 
Anatomy,  Holden's  Manual  of  Dissections,  Morton's  '' 
man  Anatomy,  Nasrayth,  Goodsir,  Owen,  Harris,  Tor 
Carpenter's  Human  Physiology,  Carpenter's  Principle^ 
General   and   Comparative   Phj^siology,  Muller  by  7 
Magendie;  and  most  especially  does  he  return  his  tl 
to  Professors  Harris  and  Piggot  for  their  kind  assi 
and  valuable  suggestions,  while  the  work  was  pi 
through  the  press. 
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Tlie  Index,  it  will  be  perceived,  has  been  arranged  some- 
what differently  from  the  one  in  common  use,  that  is  to 
say,  instead  of  finding  all  the  bones  arranged  under  the 
one  head  of  bones,  muscles  under  the  one  head  of  muscles, 
arteries  under  the  one  head  of  arteries,  &c.,  each  bone, 
muscle,  artery,  &c.,  will  be  found  under  its  proper  alpha- 
betical head. 

\V.  R.  HANDY. 

Baltimore,  Oct.  19,  1853. 
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INTRODUCTION. 


HISTORY  OF  ANATOMY. 

All  that  we  jyopose^  under  the  present  head,  is  simply 
to  give  a  very  brief  outline  of  the  Art  of  Dissection,  for 
the  purpose  of  showing,  by  way  of  contrast,  its  past  and 
present  state. 

The  Art  of  Dissection  appears  to  be  of  great  antiquity,  it 
being  the  custom  to  sacrifice  animals  to  the  Deity,  some 
parts  being  set  aside  for  the  sacrifice,  and  others  for  the  use 
of  the  priests.  It  hence  became  necessary  to  discriminate, 
or  distinguish  the  one  from  the  other.  This  kind  of  know- 
ledge, however,  belonged  to  Comparative  Anatomy,  and  at 
that  day  was  mostly  confined  to  the  butchers. 

It  is  supposed  that  the  cruel  custom  of  human  sacrifices 
originated  the  first  information  we  have  of  the  human  body; 
for  in  such  cases  it  was  necessary  that  some  knowledge  of 
the  internal  structure  of  the  human  frame  should  be  ac- 
quired by  the  priests,  that  they  might  properly  conduct 
such  ceremony. 

The  first  attempt  at  making  Anatomy  a  science,  is  ascribed 
to  Pythagoras y  and  Tholes  of  MUeium,  about  700  years  before 
Christ,  who,  we  are  told,  made  it  a  part  of  their  studies. 
Empedocles,  about  100  years  after  this,  showed  considerable 
Anatomical  knowledge,  especially  in  reference  to  the  cochlea 
and  tvbe  of  the  ear. 

The  first  who  dissected  animals,  with  a  view  to  learning 
their  internal  structure,  was  Alcmaeon,  a  disciple  of  Py- 
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q-':r^.    Bat  it  is  to  Hippocrates,  who  is  styled  the  father 
of  aiedicine,  that  we  are  directed  to  look,  as  heing  the  poe- 
je:«}«3r  of  all  the  Anatomj  known  in  his  day,  which  was 
aoDttt  50<>  years  before  Christ    This  knowledge,  if  such 
it  may  be  called,  though  it  abounded  in  errors,  and  in  a 
great  measure  necessarily  so,  from  the  dissections  being 
mostly  confined  to  inferior  animals,  and  from  the  sopenii- 
tions  of  the  age,  and  insuperable  obstacles  constantly  oppo- 
sing human  dissections :  we  say,  in  Tiew  of  all  this,   we 
cannot  refrain  uniting  in  the  language  of  an  author,  ^^that 
the  perseverance  and  acquirements  of  this  great  man,  the 
ornament  of  the  medical  profession,  cannot  be  sufficiently 
admireil."     A  few  specimens  of  his  Anatomical  knowledge 
will  here  suffice.    The  left  ventricle  of  the  heart  he  supposed 
the  seat  of  the  soul.    The  arteries  he  thought  conducted 
tliu  spirits.    The  liver  he  believed  to  be  the  fountain  of 
till!  }»|oi>i|,  and  the  root  of  the  veins.    The  heart  and  lungs 
III*  iiii|i|iomm|  rKviveii  part  of  our  drink.    The  auricles  were 
)r*']U'vri\  Ut  NiTvi*  till*  puriN)Mo  of  a  fan;  and  no  distinction 
wnn  TwuU^  )N<f  wiM*ii  firtorioN,  veins,  nerves  and  tendons. 

AH^r  nippM'rnt<*N,  tlio  stu<ly  of  Anatomy  seemed  to  be 
^}»iA^f  f*ful\ft*'*l  in  iliM  twoHrlionlN  of  Athens  And  AlexandricL 
T'r  0»^  ttffUf**t  )i*Anu^^  tliit  fiiimi'M  «»r  SiKTates,  Plato,  Xeno- 
p^//Tr,  Kt'f^^^AU^  *tut\  *V\tiui\t\\viiHi\\H,  And  although  their 
-1*^/  i^i'rVK  '">^  ^f^)hf  )|/«lly«l)H'<'l«Ml  to  the  study  of  Philosophy, 
/  i  y  /  .///'rA»/A  *ft  AtnUttiity  wiw  not  overlooked,  though 
>....  .  ^M.^j,f,  tft  StiAh^n  wii«  vory  much  restricted. 

.  >r  y/>h^hHih  atUinA,  liowovor,  Anatomy  greatly 
^  .  1  .'  ,'..  ^*./>.,//./|  fill!  |ff'i)to(!tion,  favor,  and  presence 
/  •  . » ...  /v       Aithhfiny   wiiM  liere  publicly  taught. 

/*  .  ,y.  .w,   ho*l\t'pt  w«T«  made,  and  we  are  in- 

.   «  .  y,.  /f^. /A  !!//»;»<' fir/M?H  present  at  them.    Hero^ 

,*  r  i  / /v*,'s///////*f  1^/^M?  tiMj  distinguished  masters  of 

..  ../.../,',<      W<j  firo  told  that  they  dissected 
1.  /»     ,,;,/.*,  frfi'l   wore  especially  famous  for 

*         ^^  •  y.f'f,f^  yr,A  />>//*  i-^if/ra/t^,  to  6^aZen,  embracing  a 
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period  of  500  years,  the  names  of  AadepiadeSy  Rufua  Ephese- 
U8,  and  Cdatia,  stand  most  prominent.  The  two  latter  gave 
the  names  and  localities  to  many  parts  of  the  body.  Clath 
diua  Galenus  or  OaZen  appeared  and  flourished  about  the 
close  of  the  second  century.  He  was  considered  one  of  the 
most  remarkable  and  learned  men  that  ever  lived.  He 
applied  himself  especially  to  the  investigation  of  Anatomy, 
but,  unfortunately,  his  descriptions  were  mostly  taken  from 
the  brute  creation.  In  his  works,  Anatomy  is  made  to 
occupy  a  prominent  and  methodical  place,  and  for  1500 
years  his  name  and  influence  reigned  supreme,  in  spite  of 
all  his  errors;  so  much  so,  that  it  was  considered  the  very 
height  of  medical  folly  even  to  suspect,  and  a  far  more 
unpardonable  presumption  to  call  in  question  and  attempt 
to  correct  any  of  his  opinions. 

A  treatise  "on  the  nature  of  man,"  is  recorded  as  being 
the  production  of  NemesiuSy  Bishop  of  Emissa,  who  wrote 
about  the  end  of  the  fourth  century,  his  most  prominent 
Anatomical  claim  being  the  discovery  of  the  use  of  the  bile. 
From  the  period  of  Galen  to  the  16th  century,  Anatomy, 
with  every  other  kind  of  learning,  was  on  the  decline.  Du- 
ring this  long  lapse  of  what  has  been  very  significantly 
styled  the  Dark  Ages,  very  little  or  no  improvement  was 
made.  After  the  destruction  of  Alexandria,  learning,  as 
much  as  was  left,  was  introduced  among  the  Arabians,  and 
they  applied  themselves  to  the  study  of  "physic;"  but,  as 
their  law,  like  that  of  the  Jew,  prohibited  dissections,  of 
course  they  could  make  but  little  improvement 

In  the  11th  century,  the  school  of  Salernum,  in  Sicily, 
was  established,  and  obtained  considerable  reputation.  But 
owing  to  the  ignorance  and  superstition  of  the  times,  and 
from  its  being  viewed  as  a  "crime"  to  dissect  a  human  body, 
this  school  did  little  more  than  teach  the  dogmas  of  the 
Arabian  doctors. 

About  the  close  of  the  12th  century,  AbdoU(dUph  distin- 
guished himself  in  osteology,  by  exposing  many  of  the 
errors  of  Galen  in  this  department. 
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In  tlie  commencement  of  tlie  14th  century,  Mundinua  is 
represented  as  the  first  European  author  who  insisted  upon 
dissections,  and  whose  system  of  instruction  was  of  so  high 
repute,  as  to  be  taught  for  years  in  the  schools.  Even 
in  the  University  of  Padua,  the  Professors  were  obliged^ 
by  a  law  of  the  College,  to  make  this  system  their  text- 
book. 

Towards  the  close  of  the  15th  century,  Jaodbua  Berenf 
ganvs  Carpus  revived  dissections,  and  published  two  Ana- 
tomical works,  one  of  which  was  simply  a  commentary  on 
Mundinus. 

The  16th  century  teems  with  improvements  and  discov- 
eries in  anatomy,  from  men  of  the  most  exalted  talent^ 
untiring  industry,  and  self-sacrificing  devotion  to  this,  their 
favorite  pursuit.  Italy  for  a  long  time  seemed  to  be  the 
sole  theatre  of  Anatomical  knowledge.  About  the  year 
1536,  however,  John  Guinterius,  who  had  been  a  teacher 
of  Anatomy  for  several  years  in  Paris,  published  a  work 
entitled  "  Anatomicee  Institutiones,"  in  which,  it  is  said,  he 
has  given  a  pretty  full  and  accurate  description  of  the 
muscles. 

But  it  is  most  especially  to  that  great  man,  Andreas  Vesor- 
lius,  of  Brussels,  that  we  are  to  look  for  the  restoration  of 
Anatomy.  He  was  the  real  and  true  reformer,  the  bold 
and  unflinching  Luther  in  practical  Anatomy,  the  untiring 
zealot  in  dissections,  and  the  prompt  and  fearless  exposer 
of  error.  Hence,  he  very  soon  brought  himself  into  trouble, 
by  daring  to  expose  the  numerous  errors  of  Galen  and 
others,  of  the  existence  of  which  his  dissections  at  every  step 
clearly  convinced  him.  He  published  his  Anatomy  in  1543, 
and  his  descriptions  of  the  bones  and  muscles  are  stated  to 
be  very  minute,  and  not  much  surpassed  even  by  modern  au- 
thors. His  figures  are  described  as  master-pieces  of  paint- 
ing. Vesalius  attended  Lectures  in  Paris,  to  which  he  had 
been  invited  by  the  Professors  of  the  University.  He  devo- 
ted himself  to  dissections,  by  clandestinely  procuring  bodies 
for  tiiat  purpose,  and  in  the  proportion  that  he  discovered 
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Galen's  errors  in  Anatomy,  in  the  same  proportion  did  his 
veneration  for  that  great  man  diminish,  and  this  he  did 
not  fail  openly  to  avow  and  publish.  Immediately  he  had 
a  host  of  enemies  to  encounter,  and  so  hot  was  the  opposi- 
tion, that  he  was  obliged  to  leave  Paris.  His  criticisms  on 
Galen  were  published  when  he  was  only  28  years  of  age, 
in  consequence  of  which  daring  and  impious  opposition,  as 
it  was  supposed,  to  the  infallible  Galen,  all  Europe  seemed 
in  arms  against  Yesalius.  And  what  was  most  trying,  his 
Preceptor,  Sylvius,  at  Paris,  was  the  most  bitter  among 
his  opponents.  Sylvius  changed  the  name  of  Yesalius  to 
that  of  Vesanua  or  madman.  In  defiance  of  all  opposition, 
however,  his  reputation  increased,  and  he  was  appointed 
Professor  of  Anatomy  in  the  University  of  Padtuiy  by  the 
Republic  of  Venice,  which  chair  he  filled  for  seven  years. 
He  was  also^r*^  Physician  to  the  Emperor,  Charles  V,  who 
kept  him  constantly  at  court. 

Yesalius'  work,  "jDe  structura  corporis  Hummii"  is  said  to 
have  been  published  when  he  was  but  about  25  years  of  age. 
In  1561,  Gabriel  FaUopiiis,  a  pupil  of  Yesalius,  distinguished 
himself.  He  was  Professor  of  Anatomy  in  the  University 
of  Padua,  and  also  author  of  an  anatomical  treatise  under 
the  title  of  "  Observationes  AnatomicoB." 

It  was  intended  more  as  a  supplement  to  the  work  of 
Yesalius,  many  of  whose  descriptions  he  corrects,  which 
Yesalius  it  seems  did  not  much  like,  and  in  consequence 
replied  to  his  pupil. 

In  1563,  Bartholomceus  Evstachivs  published  at  Yenice  a 
work  called  " Opuscula  Anatomicoe"  which  is  highly  spoken 
of  He  is  distinguished  for  his  Anatomical  pursuits  and 
discoveries. 

The  17th  century  opens  with  the  brilliant  discovery  of  the 
circulation  of  the  blood,  by  Dr,  Wm,  Harvey,  in  1628. 

The  previous  discoveries  of  Fabricius  on  the  valves  in  the 
veins — and  those  of  Servitus,  Columbus  and  CsBsalpinus,  on 
the  circulation  through  the  lungs,  were  very  important  links 
to  Harvey  in  making  his  immortal  discovery.    He  met  with 
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mucli  opposition  at  the  time,  but  lived  to  see  his  doctrine 
universally  embraced.  In  1G42,  Wirtsungius  discovered  the 
pancrecUic  duct,  Aadius^  an  Italian,  discovered  the  ladecia^ 
which  Pecquet  in  1651  traced  to  the  thoracic  duct,  and  on  to 
the  subclavian  vein.  In  this  same  year  Thoa.  BarthcKne 
has  the  credit  of  discovering  the  lymphatic  vessels — ^though 
a  Swede  by  the  name  of  Olaua  Rudheck,  and  Jdivivs  an  Eng- 
lishman, both  put  in  their  claims  for  priority  of  discovery. 

In  1660,  MarceUua  Malphigiua  became  eminent  for  the 
accuracy  of  his  descriptions,  and  for  his  discoveries  of  new 
structures. 

About  this  period,  Johannes  Swammerdam  made  some 
Anatomical  publications,  and  was  particularly  celebrated 
for  his  manner  of  preserving  diflferent  portions  of  bodies  by 
injecting  their  vessels. 

In  1665,  Frederic  Ruysch^  the  great  Dutch  Anatomist, 
made  his  first  Anatomical  publication,  which  he  continued 
for  a  period  of  65  years,  being  universally  celebrated  for  his 
minute  injections,  and  for  preserving  every  part  of  the  body 
in  its  natural  color,  and  with  all  its  original  freshness  and 
beauty. 

In  1683,  GotJiofridua  Bidhw,  Professor  of  Anatomy  at 
Leyden,  published  his  ^^Anatomia  corporis  Humani/'  where- 
in it  is  said  the  several  parts  are  represented  in  plates  as 
large  as  life.  The  plates  are  supposed  to  be  those  of  Swam- 
merdam, which  had  never  before  been  made  public. 

Shortly  after  this,  Diembroeck^  Professor  of  Anatomy  at 
Utrecht^  prepared  a  work  which  became  the  standard  work 
among  students. 

Antcnius  Leuwenhoeck  about  this  time  also  distinguished 
himself  by  the  use  of  the  microscope. 

The  names  of  Albinus,  Winslow,  and  Cheselden,  with 
many  others,  are  all  famous  in  this  century  for  their  ana- 
tomical knowledge. 

The  18th  century  presents  the  brilliant  names  of  BicJiat, 
the  father  of  General  Anatomy ,  Morgagni,  Scarpa,  Soemmer- 
ing, the  MonroSj  the  Hunters,  and  a  host  of  others. 
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The  19tli  century  is  no  less  remarkable  for  its  onward 
march  and  progressive  improvement  in  Anatomy.  Every 
nation  seems  to  be  vying  with  every  other  in  that  most 
honorable  and  useful  of  all  species  of  rivalries,  a  more  com- 
plete— yea,  the  most  perfect  knowledge  of  the  structure  of 
the  body  possible — with  the  view  of  more  fully  preserving 
health  and  prolonging  life;  and  the  kind  of  Anatomical  dis- 
covery and  improvement  which  characterizes  the  present 
period,  may  be  designated  by  the  term  liKcrosoopic  Anatomy. 
In  this  department  figure  the  names  of  Schwann^  MvUer, 
Andraly  MageTidie,  Carpenter,  Naamyth,  Goodair — and  in 
our  own  country,  the  names  of  Wistar^  God/man^  Homer  and 
Leidy,  may  be  mentioned— the  two  former  being  more  par- 
ticularly distinguished  for  their  observations  in  the  ordi- 
nary mode  of  dissections,  while  the  latter  have  directed 
special  attention  to  microscopic  Anatomy.  Numerous  oth- 
ers equally  eminent  and  indefatigable  in  our  own  and 
every  other  country,  might  be  mentioned,  who  are  now  un- 
ceasingly engaged  both  in  microaoopic^  and  all  other  species 
of  Anatomical  analysis  and  research,  which  can  by  any  pos- 
sibility shed  a  more  perfect  light  and  thorough  knowledge 
upon  the  wonderful  minuteness,  complexity,  and  harmony 
in  the  structure  of  the  human  frame. 

Every  portion  of  the  body,  whether  solid  or  fluid,  is  being 
subjected  to  the  magnifying  power  of  the  microscope,  end 
the  most  interesting  discoveries  are  being  made  in  each. 
The  various  fluids,  comprising  the  bloody  chyme,  chyle^  and 
the  different  secretions  and  excretions,  have  all  been  subjected 
to  this  mode  of  examination,  and  the  globules  whose  shape 
and  appearance,  with  other  characteristic  properties  of  the 
fluids,  were  hitherto  doubtful  and  disputed,  are  now  settled 
with  precision  and  accuracy. 

The  cell  of  Schwann,  and  epithelia,  which  are  likewise 
found  to  be  cells,  are  now  known  after  this  method,  to  exist 
upon  all  free  membranes,  mucous  and  serous,  as  well  as 
cuticular. 

All  these  details  of  modern  discoveries  are^  however, 
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noticed  in  their  appropriate  places  throughout  the  present 
work,  so  that  it  is  unnecessary  to  make  further  remarks  in 
this  place,  or  pursue  the  history  of  Anatomy  in  any  greater 
detail  at  present. 


RULES  FOR  DISSECTION  IN  GENERAL. 

1.  Let  each  student  supply  himself  with  an  apron,  made 
either  of  glazed  muslin  or  gtim  elastic,  furnished  with 
sleeves,  and  reaching  from  the  neck  to  the  ankles. 

2.  He  should  provide  himself  with  a  dissecting  case,  iu 
which  he  should  see  that  there  are  also  two  or  more  crooked 
needles,  for  sewing  up  the  parts  after  dissection.  He  should 
also  have  a  sponge,  as  cleanliness  is  of  the  utmost  import- 
ance to  neatness  of  dissection. 

3.  No  more  integument  should  be*  turned  down  than  is 
necessary  to  fairly  expose  the  part  or  parts  under  exam- 
ination, as  the  dissection  is  liable  soon  to  become  dry  or 
putrefy — Whence  it  is  always  necessary  to  replace  the  skin, 
or  cover  the  parts  with  a  cloth  of  several  thicknesses,  dipped 
in  water,  after  dissection. 

4.  The  knife  should  not  only  be  sharp,  but  be  in  the  best 
order  possible,  and  always  be  kept  so;  for  we  are  convinced, 
from  much  observation,  that  most  of  the  failures,  to  the 
making  a  neat  and  satisfactory  dissection,  arisie  from  hav- 
ing dull  knives,  and  the  consequence  is  disappointment 
and  ultimate  dislike,  if  not  disgust,  for  any  dissection 
whatever — hence  we  would  urge  each  student  to  furnish 
himself  with  a  razor-strop  and  Arkansas  stone. 

5.  Hold  the  knife  as  you  would  a  writing  pen,  and  with 
the  other  hand  keep  the  skin  tense.  We  say  with  the 
other  hand,  for  the  fingers  are  always  to  be  preferred, 
when  you  can  use  them,  to  the  forceps.  The  skin  is  made 
tense,  or  put  on  the  stretch,  so  that  the  cellular  tissue  be- 
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neatb  it,  and  covering  the  muscle,  shall  likewise  be  put  on 
the  stretch — then,  with  a  light  and  steady  stroke  of  the 
knife,  cut  in  the  direction  of  the  muscular  fibres,  and  close 
to  them,  so  as  to  be  sure  that  all  cellular  tissue  is  removed, 
and  the  muscle  thus  fairly  exposed.  Indeed,  if  the  student 
will  simply  recollect  to  keep  his  knives  in  first-rate  order, 
hold  the  integument  tense,  and  always  cut  in  the  course  of 
and  close  to  the  fibres  of  the  muscle,  he  cannot  fail  to  make 
a  neat  dissection. 


ORGANIZATION. 


The  structure  and  functions  of  the  organs  belonging  to 
living  beings  constitute  the  science  of  organization. 

The  vegetable  and  animal  creation  compose  its  two  great 
divisions. 

It  is  the  animal  organization  which  claims  our  attention. 

An  organ  is  regarded  to  be  any  portion  of  a  living  body 
capable  of  performing  a  complete  act  or  operation,  and  this 
act  of  the  organ  is  styled  its  function — thus  the  eye  is  the 
organ  of  sight — the  ear,  the  organ  of  sound  and  hearing,  &c. 

A  number  of  organs,  of  different  kinds,  conspiring  to  one 
end,  or  to  bring  about  one  result,  constitute  an  apparatuSy 
as  the  apparatus  of  digestion,  the  lachrymal  apparatus,  &c. 

Organs  of  the  same  kind  form  a  system^  as  the  muscular, 
osseous  and  nervous  systems — ^and 

The  organs  collectively  have  been  styled  the  organism, 

A  variety  of  definitions  have  been  given  as  to  the  essen- 
tial nature  of  organization.  One  physiologist  defines  it 
to  be  the  "process  by  which  an  organized  being  is  formed, 
and  organism  the  result  of  such  process." 

By  another,  organization  is  made  to  consist  in  a  "pecu- 
liar form  and  structure,  containing  liquids  of  the  same 
nature  as  itself" 
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By  others  organization  is  considered  as  the  result  of 
life;  while  some  again  view  life  as  the  result  of  organixa- 
tion,  each  alternately  being  made  cause  and  effect. 

The  celebrated  Bichat  describes  life  to  be  "the  sum  of 
the  functions  by  which  death  is  resisted." 

Another  physiologist  makes  life  to  consist  in  "the  phe- 
nomena peculiar  to  organized  bodies,  taken  as  a  whole." 

M.  Beclard  asserts  that  life  consists  essentially  in  one 
fact,  "that  all  organized  bodies,  during  a  determined  pe- 
riod, are  centres  penetrated  by  foreign  substances,  which 
they  appropriate  to  themselves,  and  from  which  issue  others 
that  become  foreign  to  them;  and  in  this  movement  of 
momentary  formation  the  matter  of  the  body  changes  con- 
tinually, but  its  form  still  remains."  He  adds,  that  life 
does  not  consist  in  a  re-union  of  molecules,  which  were 
before  separated,  as  occurs  in  the  case  of  chemical  attraction, 
nor  simply  in  an  expulsion  of  the  elements  previously  com- 
bine<l,  as  in  that  which  is  produced  by  the  expulsive  action 
of  caloric,  but  in  a  movement  of  temporary  formation,  in 
which  some  elements  remain  united,  which  would  separate 
should  life  cease,  and  in  which  the  elementary  parts  are 
separated  without  the  action  of  caloric,  and  this  vital  ac- 
tion exists  only  in  organized  bodies;  and  it  is  in  this 
"close  and  reciprocal  connection  of  organization  and  life 
that  is  to  be  found  the  reason  why  they  have  by  turns 
been  considered  the  cause  and  effect  of  each  other." 

M.  Beclard  very  justly  remarks  that  organization  and 
life  are  a  complex  idea — are  inseparable  in  their  connec- 
tion, and  that  life  is  '^organization  in  action." 

Without  entering  into  the  abstract  question  of  what  is 
life? — a  very  unprofitable  and,  we  think,  useless  specula- 
tion— we  will  at  once  proceed  to  consider  the  fundamental 
elements  of  organization,  whose  analysis  is  its  only  correct 
definition. 

The  first  element  we  notice  as  fundamental  and  essential 
to  organization,  is  that  the  organized  body  shall  have  a 
definite  living  origin;  that  it  shall  he  born  of  a  parent  like 
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itself — grow,  attain  maturity,  decay  and  die,  after  the 
manner  of  the  being  it  represents. 

Inorganic  bodies,  or  those  destitute  of  life,  on  the  con- 
trary, are  not  born,  but  simply  owe  their  origin  to  what 
are  termed  the  "general  forces  of  matter."  They  do  not 
grow,  but  owe  their  increase  to  accident,  which  occurs 
whenever  particles,  for  which  there  is  an  affinity,  come 
within  the  sphere  of  their  attraction. 

Neither  do  they  attain  maturity,  decay,  or  die,  as  they 
are  destitute  both  of  a  living  birth  and  growth. 

The  second  fundamental  element  of  organization  is  a 
special  and  definite  form. 

This  we  see  every  where  throughout  the  vegetable  and 
animal  kingdoms.  Every  plant  and  flower — every  tree 
and  fruit — every  animal^-every  genus  and  species,  each 
after  its  own  kind,  has  this  special  and  determinate /brm, 
by  which  it  is  readily  distinguished  from  every  other 
form. 

Inorganic  bodies,  on  the  other  hand,  have  no  fixed  and 
determinate  form. 

The  third  element  is  a  definite  size. 

This  is  equally  true,  as  of  the  form,,  in  all  the  individual 
genera  and  species,  both  vegetable  and  animal. 

We  see  them  all  to  have  a  special  and  determinate  sizey 
and  though  there  may  be  occasional  dwarfs,  these  are  but 
exceptions,  which,  instead  of  overthrowing,  rather  confirm 
the  general  law. 

Inorganic  bodies,  it  is  well  known,  have  no  fixed  size, 
but  may  be  large  or  small,  and  constantly  changing,  just 
as  accident  makes  them. 

The  fourth  element  essential  to  organization  is  a  definite 
and  peculiar  structurey  or  a  regular  and  determinate  ar- 
rangement of  fibres,  forming  cells  or  areolae,  and  consti- 
tuting the  cellular,  areolar  or  spongy  tissue. 

This  peculiar  structure,  which  does  not  belong  to  the 
inorganic  body,  constitutes  the  principal  basis  of  all  or- 
ganization; it  is  viewed  as  the  primitive,  original  and 
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forming  part,  entering  into  the  wholo  organization,  and 
constituting  its  most  extensive  and  universal  elementary 
solid. 

The  fifth  clement  is  the  nutritive  fluid. 

This,  called  tlie  sap  in  the  vegetable,  is  the  white  or  red 
blood  in  the  animal. 

The  relative  proportion  of  this  fluid  varies  in  the  two 
kingdoms;  it  is  greater  in  the  animal  than  in  the  vegeta- 
ble, and  greater  in  youth  than  in  old  age. 

The  sixth  element  is  nutrition. 

This  belongs  to  the  whole  organic  world — ^from  the  blade 
of  grass  to  the  towering  oak — or  from  the  simple  worm  to 
the  huge  elephant — the  forms  of  nutrition  infinitely  vary- 
ing, but  the  result  the  same  in  all,  to  wit,  the  appropria- 
tion of  material  for  organization  and  its  preservation. 

It  is  upon  this  universal  function  that  the  growth  of  all 
organic  bodies  depends — the  material  of  supply  being  from 
within  the  body. 

Now  nothing  like  nutrition  is  seen  in  the  inorganic  be- 
ing, for  when  it  grows  it  is  not  from  within  itself,  and  by 
a  complicated  process  of  action  as  occurs  in  the  organic 
body,  but  simply  by  the  addition  of  particle  to  particle  of 
similar  nature  from  without,  and  upon  its  superficies. 

A  seventh  element  is  the  complete  dependency  of  all  the 
parts  composing  every  organic  body,  and  this  is  most  es- 
pecially true  of  those  which  are  high  in  the  scale  of  animal 
formation. 

For  here  it  is  certain  death  to  any  part  to  be  separated 
from  the  body  of  which  it  forms  a  portion,  -while  tlie  body 
itself  sufiers,  in  turn,  in  proportion  to  the  importance  of 
the  part  it  lias  lost,  and  if  it  be  any  of  the  essential  organs 
of  life,  death  is  as  instant  to  the  whole  body  as  to  these 
parts. 

It  is  true  some  animals,  very  low  in  the  scale,  as  the 
polypus,  may  be  separated  into  pieces,  and  each  piece  not 
only  has  the  jiower  to  live,  but  still  further  to  recreate 
itself  into  a  perfect  animal. 
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In  this  case  eacli  fragment  seems  to  possess  all  the  parts 
of  the  whole  animal,  each  having  the  generative  and  nu- 
tritive power  perfect;  there  then  seems  to  be  no  necessity 
that  any  of  these  parts  should  die. 

But  let  a  section  be  made  in  what  is  called  the  eye  or 
germ  of  these  animals,  and  death  is  as  certain  as  in  the 
higher  order;  for  here  the  chain  of  dependency  among  the 
several  parts,  making  each  fragment,  as  it  were,  complete 
in  itself,  is  broken,  and  this  essential  element  to  organic 
existence  as  certainly  destroyed. 

In  the  inorganic  body  we  observe  no  such  dependency 
among  its  several  parts.  Each  can  preserve  its  existence 
as  well  when  separated  from  all  the  other  parts  and  from 
the  whole  body  as  when  united. 

The  eighth  element  of  organization  is  a  limited  duraJtion* 

Death  is  the  eternal  fiat  stamped  upon  all  living,  or- 
ganic bodies — they  carry  on  their  functions  for  a  definite 
period  of  existence  only,  during  the  active  and  early  exer- 
cise of  which,  the  body  grows,  attains  maturity,  and  then 
begins  to  languish,  decay  and  die. 

Inorganic  bodies,  on  the  other  hand,  have  no  fixed  pe- 
riod of  duration — ^their  existence  can  be  terminated  at  any 
moment,  either  by  mechanical  violence  breaking  down  their 
several  parts,  or  by  the  play  of  chemical  affinity  destroy- 
ing their  nature,  or  ii  none  of  these  circumstances  operate, 
their  duration  may  be  unlimited. 

These  are  the  different  elements  which  are  regarded  as 
the  most  essential  in  forming  organization. 

We  now  proceed  to  notice  the  principal  of  those  most  es- 
sential VOL  preaerving  organization — which  consist  of, 

1.  Atmospheric  air.  3.  Water. 

2.  Food.  4.  Heat 

These  elements  are  the  v^Udl  stimuli,  whose  presence  is 
indispensable  to  the  existence  of  all  kinds  of  organization, 
whether  animal  or  vegetable. 

In  the  higher  order  of  animals,  the  necessity  of  breath- 
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ing,  taking  food  and  drink^  and  having  a  proper  tempera- 
ture, is  plainly  manifest. 

Though  there  are  some,  it  is  true,  which  have  the  power 
of  apparently  suspending  their  functions  for  a  while  and 
entering  into  a  torpid  state — and  consequently,  remaining 
in  a  great  measure  without  the  influence  of  the  vital  stim- 
uli; they  nevertheless  exist,  and  again  revive  in  their 
former  activity. 

This,  however,  by  no  means  subverts  the  general  law  of 
the  necessity  of  the  presence  of  the  vital  stimuli  to  organic 
existence — for  atmospheric  air  and  a  certain  amount  of  tem- 
perature is  present  in  sufficient  quantity  to  account  for  the 
remaining  vitality  which  is  found  to  have  been  present,  and 
again  to  revive  on  the  re-application  of  the  balance  of  the 
vital  stimuli. 

Now,  between  these  two  series  of  elements — ^the  one  for 
forming  and  the  other  for  preserving  organization,  nature 
has  established  the  most  intimate  relations — relations  close, 
fixed  and  determinate — constituting  so  many  laws  which 
are  essential  to  be  obeyed  for  preserving  the  integrity  of 
organization. 

These  relations  or  laws  consist  essentially  in  the  nice 
adaptation  of  the  one  class  of  these  elements  to  the  other, 
when  in  their  natural  state  of  integrity. 

Examples  of  violation  of  these  relations  are  seen  when 
carbonic  acid  gas,  sulphuretted  hydrogen,  or  any  other  nox- 
ious gas  is  taken  for  atmospheric  air,  or  when  putrid  food 
and  alcohol  are  taken  in  the  place  of  bread  and  water. 

The  result  of  these  violations,  in  destroying  organiza- 
tion, health  and  life,  is  familiar  to  all,  and  therefore  it  is 
unnecessary  to  enter  into  any  detail. 
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VAMETIBS  OP  ANIMAL  ORGANIZATION. 

Nature  it  seems  has  constructed  the  animal  kingdom  upon 
four  great  models  or  types. 

1.  The  Radiata — forming  the  zoophytes. 

2.  The  Articulata — worms,  insects,  &c. 

3.  The  Mollusca — shell-fish,  &c. 

4.  The  Vertebrata — having  a  spine. 

The  Badiata,  so  called  from  their  resemblance  to  a  ra- 
diated flower  or  star,  are  of  simple  structure,  and  described 
as  having  no  distinct  nervous  system,  no  organs  of  sense, 
no  heart,  and  having  white  blood. 

This  class  includes  the  polypus,  hydratid,  coral,  sponge, 
star-fish,  infusoria,  &c. 

The  Articulata  are  a  step  higher  in  organization,  for  here 
are  found  nervous  ganglia,  forming  a  longitudinal  chain 
along  the  median  line  of  the  body.  The  body  itself  is  di- 
vided into  rings,  which  feature  gives  the  name  to  the  Class, 
and  has  a  protection  or  kind  of  skeleton  exteriorly  of  hard- 
ened skin,  or  horny  covering,  as  seen  in  the  insect  and  lob- 
ster. The  blood  is  also  generally  white,  and  there  is  no 
heart,  but  simply  a  vessel  running  along  the  back  called 
the  dorsal  vessel.  There  are  senses,  but  they  are  more  or 
less  incomplete. 

This  Class  includes  the  Crustacea,  as  the  Crab,  &c.,  the 
Arachnides  or  Spiders,  the  Annelides  or  Worms,  and  In- 
sects. 

The  MoUtiscay  as  their  name  implies,  have  the  body  soft, 
and  like  the  Articulata,  have  nervous  ganglia;  but,  instead 
of  being  united,  these  are  found  scattered  throughout  the 
body,  and  not  in  a  chain  along  the  middle  line.  The  senses 
are  also  incomplete,  the  blood,  white;  but  here  we  find  a 
heart 

There  are  no  rings,  no  external  skeleton,  but  simply  a 
stony  crust  or  covering  constituting  the  shell. 
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The  Snail^  Oyster^  Nautilus^  &c.,  are  specimens  of  tliis 
Class. 

The  Vertebrata  form  the  next  and  highest  step  in  the 
animal  kingdom. 

This  Class^  deriving  its  name  from  all  its  memhers  having 
vertebriB  or  a  spine,  is  principally  characterized  by  the 
body  being  symmetrical,  the  nervous  system  being  composed 
of  a  brain  and  spinal  marrow,  as  well  as  nervous  ganglia, 
by  the  blood  being  red  and  warm,  and  there  being  a  heart 
and  five  senses. 

These  four  divisions,  constituting  the  four  great  varieties 
of  animal  organization,  have  each  many  subdivisions  into 
the  different  orders,  genera  and  species. 

Each  of  these  varieties,  with  its  various  subdivisions, 
as  already  stated  in  reference  to  organization  in  general, 
owes  its  existence  and  preservation  entirely  to  the  fixed 
relation  established  between  its  peculiar  structure  and  one 
or  more  of  the  fundamental  elements  of  preservation. 

We  shall  take  the  division  of  the  vertebrata  by  way  of 
illustration. 

The  vertebrated  Class  has  four  principal  branches — 
Fishes,  Reptiles,  Birds,  and  Mammalia. 

Now  the  organization  of  Fishes  is  constructed  with  special 
reference  to  the  element,  water — the  whole  exterior  and 
interior  form,  as  the  fins,  gills,  air-bladder,  &c.,  all  clearly 
show  that  water  is  their  natural  element — and  that  not- 
withstanding they  require  air  and  food,  and  have  more  or 
less  relation  with  these  principles,  yet  the  great  and  prom- 
inent relation  is  with  water,  without  which  the  whole 
variety  would  soon  cease  to  live,  though  there  might  be 
free  supply  of  both  air  and  food. 

Reptiles  have  a  modification  of  structure  which  adapts 
them  to  both  water  and  air,  in  each  of  which  some  of  them 
alternately  live,  as  in  the  cases  of  the  turtle,  crocodile, 
frog,  (fee. 

Birds  being  made  for  flight,  have  their  special  relations 
with  the  atmosphere.    This  is  their  essential  and  peculiar 
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element,  as  their  wliole  organization  shows.  For  we  find 
the  exterior  of  the  body  covered  with  feathers — the  remark- 
able property  of  which  is  lightness — nicely  adapted  for 
sustaining  them  in  the  air.  The  lungs  occupy  the  abdom- 
inal as  well  as  thoracic  cavity,  there  being  no  diaphragm, 
and  thus,  extending  the  almost  entire  length  of  the  trunk, 
form  as  it  were  so  many  bladders,  which  being  filled  with 
air,  give  the  body  the  same  specific  gravity  with  this  fluid — 
consequently  placing  the  animal  in  the  most  perfect  rela- 
tion for  moving  and  living  in  this  element  The  skele- 
ton likewise  receives  air,  thus  rendering  the  body  still 
lighter — ^and  so  with  every  other  part,  each  being  adapted 
the  one  to  the  other,  and  the  whole  specially  to  the  atmos- 
phere, the  fundamental  element  of  this  variety  of  organi- 
zation—for a  bird  can  no  more  live  under  water,  than  a 
fish  can  in  the  air. 

The  class  mammaliay  divided  into  the  carnivorous  and 
herbivorous'  animals,  have  organizations  formed  with  spe- 
cial reference  to  food — the  one  of  these  living  on  flesh — 
the  other  on  grass,  fruits  and  grain,  and  the  structure  in 
each,  as  most  distinctly  seen  in  that  of  the  teeth,  stomach 
and  alimentary  tubes,  corresponds  to  the  particular  kind 
of  food  on  which  they  respectively  subsist — and  so  fixed  is 
this  relation  between  the  kind  of  food  and  the  organization 
adapted  to  it,  that  to  change  the  food  of  the  one  class  for 
that  of  the  other,  would  be  death  to  both. 

The  same  may  be  said  in  reference  to  climate.  The  polar 
bear  could  no  more  live  under  the  equator,  than  the  ourang- 
outang  could  under  the  north  pole — each  having  its  organ- 
ization made  with  special  reference  to  temperature. 

Now,  in  all  these  instances  we  find  the  variety  of  or- 
ganization depends  upon  fixed  relations — established  more 
particularly  with  one  of  the  fundamental  elements  than 
another — which  particular  relationship  constitutes  so  many 
special  laws  for  each  variety — violation  of  which  in  each 
case  is  destructive  to  organization,  and  that  just  in  propor- 
tion to  the  offence.  But  these  special  laws  by  no  means 
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conflict  with  or  exempt  from  the  operation  of  the  general 
laws  to  which  all  organization  is  subject 

The  last  example  of  variety  we  have  to  offer^  is  the 
orffanizcUion  of  man. 

Man^  it  is  well  known,  stands  at  the  top  of  the  animal 
scale — ^forms  the  highest  and  most  perfect  link — ^is  the  most 
complex  and  varied — ^has  the  most  extensive  and  multi- 
plied relations,  and  the  greatest  number  of  properties  and 
powers.  And  as  organization  diflPers  and  becomes  complex 
in  proportion  to  the  number  and  variety  of  its  properties 
and  relations,  we  find  in  man's  formation  a  miniature  rep- 
resentation of  all  we  see  in  the  inferior  animal  world — 
with  the  addition  of  his  own  distinguishing  and  surpassing 
structure,  adapted  to  his  intellectual  and  moral  powers, 

CONSTITUKNTS  OF  HUMAN  ORGANIZATION. 

Analysis  resolves  the  constituents  of  human  organisation 
into, 

1.  Chemical. 

2.  Organic  elements. 

The  chemical  consist  of  oxygen,  hydrogen,  carbon,  nitro- 
gen, sulphur,  phosphorus,  chlorine,  fluorine,  potassium, 
aluminum,  calcium,  sodium,  Magnesium,  silicium,  iron, 
manganese,  to  which  some  have  added  titanium,  lead, 
copper,  iodine  and  bromine. 

Of  these,  nitrogen  and  oxygen  are  found  in  a  simple, 
pure  state — both  in  the  blood,  and  nitrogen  in  the  intesti- 
nal gases. 

The  rest  exist  as  binary,  ternary,  or  quartenary  com- 
pounds. The  binary  are  inorganic  compounds,  and  con- 
sist of, 

1.  Water,  composing  the  largest  portion  of  the  fluids  of 
the  body,  entering  into  the  solids  and  producing  the  difier- 
ent  degrees  of  softness. 

2.  Carbcftiic  acid,  found  in  the  blood,  exhaled  from  the 
lungs,  skin,  urine — as  well  as  united  with  lime,  potash, 
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soda,  forming  the  carbonate  of  lime  in  the  teeth^  bones, 
cartilage,  &c. 

Carhonaie  of  potassa  in  the  serum. 

Carbonate  cfsoda  in  the  serum,  bile,  saliya,  tears,  sweat, 
mucus,  teeth,  bone,  cartilage,  &c. 

There  are  also  carbonates  of  ammonia  in  the  urine,  and 
of  magnesia  in  the  grease  of  the  skin. 

3.  The  union  of  phosphoric  acid  with  lime,  soda,  ammo- 
nia, &c.,  as,  for  example,  the  phosphate  of  lime  composing 
bj  far  the  greater  bulk  of  the  bones,  and  also  existing  in 
the  teeth,  cartilages,  and  pineal  gland. 

The  phosphates  of  soda  and  ammonia  are  seen  in  the 
urine,  the  blood,  saliva,  tears,  &c. 

4.  The  compounds  of  Chlorine,  as  those  with  hydrogen 
sodium,  potassium,  ammonium,  and  calcium,  forming  chlo- 
rides of  these  bodies,  are  seen  in  the  gastric  juice,  blood, 
brain,  muscle,  bone,  cartilage,  dentine,  pigment,  milk, 
saliva,  sweat,  &c. 

6.  Sulphates  of  potash,  soda  and  lime,  are  seen  in  the 
cartilage,  gastric  juice,  urine,  bile,  sweat,  hair,  cuticle,  saliva. 
And  other  binary  compounds  are  also  discovered  to  exist, 
as  the  fluoride  of  calcium  and  alumina,  in  enamel  of  the 
teeth,  silica  and  oxide  of  manganese  in  the  hair,  oxide  of 
iron,  in  hematine  and  black  pigment,  oxide  of  titanium, 
and  sulpho-cyanide  of  potassium  in  the  saliva,  v 

The  ternary  and  quarternary  compounds  include  the 
Organic  Elements^  whose  distinguishing  feature  is,  that 
they  are  only  found  in  living  bodies,  whether  animal  or 
vegetable,  and  that  the  most  prominent  of  them  possess  an 
additional  element,  not  found  in  the  inorganic,  which  is 
nitrogen,  upon  whose  presence  depends  the  rapidity  with 
whiph  some  structures  become  putrid,  or  pass  into  decom- 
position. This  remark  refers  more  particularly  to  the  ani- 
mal compounds — the  vegetable  products,  with  very  few 
exceptions,  are  deficient  in  nitrogen.  The  Organic  Elements 
having  nitrogen  are. 
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1.  Protein,  6.  Globulin, 

2.  Albumen,  T.  Spermatin, 

3.  Fibrin,  8.  Mucus, 

4.  Casein,  9.  Lachrymal  matter^ 
6.  Pepsin,  10.  Keratin. 

Protein  is  regarded  as  the  basis  of  all  the  other  elements, 
is  found  in  every  animal,  and  it  is  said  that  no  tissue  or 
organ  is  destitute  of  its  presence. 

It  can  be  obtained  by  boiling  albumen  in  a  weak  so- 
lution of  caustic  potass,  and  then  precipitating  with  an 
acid. 

The  gluten  of  wheat-flour,  after  the  starch  is  washed 
away,  and  treated  in  the  same  manner,  also  yields  protein. 

Thus  obtained,  in  the  moist  state  it  is  gelatinous,  without 
smell  or  taste,  insoluble  in  water,  ether  or  alcohol,  but 
soluble  in  dilute  acid.  When  dry,  it  is  hard,  brown,  and 
brittle. 

According  to  Mulder,  its  discoverer,  it  is  chemically 
composed  in  atomic  weights,  of  carbon  40,  hydrogen  31^ 
nitrogen  5,  oxygen  12. 

Albumen  is  found  in  the  serum  of  the  blood,  Ijrmph,  chyle, 
and  a  beautiful  specimen  is  seen  in  the  white  of  the  egg. 
It  is  one  of  the  special  elements  of  the  brain,  and  exists 
also  in  pus,  and  many  of  the  secretions. 

It  is  yellow  and  brittle  when  dry,  coagulates  by  heat, 
creosote,  spirits  of  wine,  and  some  acids;  is  soluble  in 
water,  and  forms  an  insoluble  compound  with  corrosive 
sublimate,  sugar  of  lead,  alum,  nitric  and  tannic  acids. 

It  is  composed,  according  to  Gay  Lussac  and  Thenard,  of 

Nitrogen,  15.705, 

Carbon,  52.883,  » 

Hydrogen,         7.540, 

Oxygen,  23.872,  in  an  hundred  parts. 

Fibrtne  constitutes  the  basis  of  the  muscular  system, 
exists  in  the  blood,  chyle,  lymph,  and  in  abundance  upon 
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inflamed  snrfaces,  is  soluble  in  the  bloody  from  which  when 
drawn  it  readily  coagulates. 

It  can  be  obtained  from  the  blood,  bj  stirring  it  briskly 
with  a  rough  stick,  when  it  will  appear  in  the  form  of  fibres 
or  threads.  Vegetable  acids,  their  salts,  and  caustic  alkalies 
prevent  coagulation. 

Its  chemical  elements  are 

Nitrogen,  19.934, 
Carbon,  53.360, 
Hydrogen,  T.021, 
Oxygen,      19.685,  in  the  hundred  parts. 

Casein  exists  most  abundantly  in  milk,  but  is  also  found 
in  the  blood,  saliva,  bile,  pancreatic  fluid,  lens,  and  else- 
where. In  solution  it  is  of  a  pale  yellow,  coagulates  by 
heat,  acids,  alcohol,  and  rennet. 

It  is  soluble  in  water,  and  in  this  state  has  the  consist- 
ence of  mucilage. 

When  dried  it  is  of  an  amber  color,  and  very  friable. 

Cheese  is  composed  of  dried  casein  and  butter.  Accord- 
ing to  Mulder  its  chemical  elements  are  in  one  hundred 
parts — 

Nitrogen,     15.95,  Hydrogen,      6.97, 

Carbon,        55.10,  Oxygen,        21.62. 

These  four  organic  elements  constitute  the  great  proxi- 
mate principles  of  animal  formation. 

And  the  albumen,  fibrin,  and  casein,  seem  to  be  formed 
from  the  protein,  or  more  properly  speaking,  only  differ 
from  it  by  having  in  addition  a  little  sulphur  and  phos- 
phorus in  combination. 

Protein,  it  has  been  stated,  is  always  found  in  the  albu- 
minous vegetables,  and  has  the  same  constitution  in  them 
as  in  the  animal  frame.  Hence,  we  can  readily  under- 
stand how  and  why  it  is,  that  vegetable  matter  is  so  read- 
ily converted  into  animal,  and  so  important  in  sustaining 
life. 
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The  other  elements  not  so  extensively  diffVued,  we  will 
briefly  notice.    They  are  as  follows : 

Pepsin  was  discovered  by  Schwann  in  the  gastric  juice, 
the  parietes  of  the  follicles  and  glands  of  the  stomach,  and 
may  be  obtained  by  macerating  the  stomach  of  an  animaL 
With  an  acid  it  readily  dissolves  albumen  and  fibrin — 
resembles  very  much  albumen — and  is  considered  the  ac- 
tive agent  in  digestion,  the  prime  element  in  converting 
the  food  into  chyme. 

Chemical  Analysis  makes  Pepsin  consist  of  Oxygen  10, 
Hydrogen  32,  Nitrogen  8,  Carbon  48. 

Olobtdin  exists  in  the  envelopes  of  the  blood  corpuscles, 
and  resembles  albumen.  Simon  regards  it  as  casein  united 
with  hsBmatin. 

SpermcUin  is  found  in  the  seminal  fluid,  and  looked  upon 
as  probably  only  fibrin. 

Mucus  is  furnished  by  the  mucous  glands.  It  is  insoluble 
in  water,  transparent  when  evaporated  to  dryness,  is  soluble 
in  acids,  does  not  coagulate  by  heat,  is  precipitated  by 
tannin,  and  is  always  found  united  with  the  cast-off  epithe- 
lium and  pus. 

Lachrymal  matter.  This  is  found  in  the  tears  after  evap- 
oration, and  is  regarded  as  insoluble  mucus. 

Keratin  is  so  nan^ed  from  being  found  in  the  nails,  hair, 
and  cuticle,  though  its  character  is  not  yet  fully  determined. 

EXTRACTIVE  ELEMENTS. 

When  protein  and  the  salts  are  removed  from  animal 
matter,  what  is  left  is  called  Extraxiive  matter. 

This  is  found  pretty  generally  diffused  through  the  body, 
but  most  abundant  in  muscle. 

The  dried  extract  of  flesh,  if  treated  with  water,  diluted 
alcohol,  or  pure  alcohol,  forms  either  a  water  extract,  spirit 
extract,  or  alcoholic  extract. 

The  spirit  extract  is  termed  ozmasome,  (from  00^17,  smell, 
and  fofAo^,  soup,)  because  it  gives  the  flavor  to  soups. 
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Ptydlin  or  Salivin^  is  a  substance  found  in  saliva,  and 
Kreatin  in  the  fluids  of  meat 

GeUUin — coUa  or  glue — abounds  in  the  cellular  tissue, 
bones,  cartilages,  tendons  and  ligaments. 

It  is  obtained  by  boiling,  by  which  means  it  is  soluble, 
and  on  cooling  becomes  a  jelly. 

Its  chemical  elements,  according  to  Mvldery  are  in  one 
hundred  parts.  Nitrogen  18.350,  Carbon  50.648,  Hydrogen 
6.477,  Oxygen  25.125. 

Chondrin  forms  the  basis  of  the  cartilages;  it  resem- 
bles gelatin,  and  exists  in  the  cartilages  of  the  ear,  nose, 
ribs,  &C. 

Its  chemical  composition  is  made  to  consist  of  Nitrogen 
14.44,  Carbon  49.56,  Hydrogen  6.63,  Oxygen  28.59,  Sulphur 
0.38. 

Both  Chondrin  and  Gelatin  also  contain  phosphate  of 
lime. 

Hcematin  forms  the  coloring  matter  of  the  blood,  and  is 
found  in  the  envelopes  of  the  colored  globules.  It  con- 
tains iron,  and  is  soluble  in  alkalies.  When  dry  it  is  dark 
brown,  and  without  taste  or  smell. 

Pyiriy  as  its  name  implies,  is  found  in  pus,  and  resembles 
gelatin. 

Bile, — ^The  essential  principle  of  bile,  according  to  Berze- 
lius,  is  bilin,  which,  when  dry  and  in  a  pure  state,  is  with- 
out color,  transparent,  very  soluble  in  water,  bitter  in 
taste,  not  crystallizable,  and  decomposable  by  acids.  It 
forms,  with  acids  and  bases,  soluble  compounds,  and  shows 
neither  acid  nor  alkaline  reaction. 

It  is  regarded  as  resinous,  and  contains  a  biliary  sugar. 

Urea  is  found  chiefly  in  the  urine.  It  is  also  discovered 
in  the  blood  and  its  secretions,  when  there  is  disease  of  the 
kidneys.  It  is  obtained  by  adding  nitric  acid  to  the  urine 
after  its  evaporation  to  the  consistence  of  sirup,  when 
there  is  produced  the  nitrate  of  urea.  The  nitric  acid  is  re- 
moved by  the  carbonate  of  barytes,  and  the  urea  dissolved 
in  alcohol,  which  latter  is  driven  off  by  evaporation. 
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Urea  is  described  as  colorless^  and  presenting  fonr-eided 
prisms,  or  long,  "silky,  shining  needles."  It  is  without 
smell  and  has  neither  acid  nor  alkaline  reaction. 

Uric  acid  is  found  mostly  in  the  urine  of  carniyorons 
animals  or  those  which  feed  on  flesh,  and  is  also  seen  in 
urinary  calculi,  and  gouty  concretions.  The  excrements  of 
birds  consist  almost  entirely  of  this  acid,  united  with  am- 
monia, constituting  the  guano  of  commerce.  It  is  precip- 
itated at  a  low  temperature,  and  the  precipitate  is  at  first 
grey,  then  a  pale  rose  color— on  drying  it  assumes  the  form 
of  scales — this  acid  readily  dissolves  urea. 

Animal  matters  which  are  destitute  of  nitrogen.  These 
consist, 

1.  Sugar  of  milk. 

2.  Lactic  acid. 

3.  Fats. 

Sugar  of  milk,  according  to  chemistry,  composes  two- 
fifths  of  the  solid  constituents  of  human  milk.  It  is  ob- 
tained from  the  whey  by  evaporation  and  crystallization, 
after  removing  the  casein  and  fat. 

It  is  easily  soluble  in  water — harder  than  cane-sugar, 
and  slightly  sweet.  Its  specific  gravity  is  1.  543.  Its  crys- 
tals form  four-sided  prisms. 

Liebig  makes  its  elements  consist  of  carbon,  12  atoms, 
hydrogen  24,  oxygen  2. 

Lactic  acid  is  found  in  all  the  fluids  and  secretions  of  the 
body.  It  exists  in  a  free  state  in  the  milk,  sweat,  urine, 
and  muscles,  and  in  combination  with  lime,  potash,  soda 
and  magnesia — holds  phospate  of  lime  in  solution,  and  is 
supposed  to  predominate  when  this  element  is  deficient  in 
the  bones.  It  is  a  strong  acid,  without  smell  or  color,  co- 
agulates albumen  and  casein,  and  is  decomposed  by  heat. 
Its  salts  are  soluble  in  water,  and  crystallizable. 

Fats  are  found  free  in  the  cellular  tisane  and  medulla 
of  bones,  or  in  combination  witli  other  substances,  as  in  the 
milk,  brain,  hair,  wax  of  the  ear,  pus,  &c. 
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They  are  insoluble  in  water — ^but  soluble  in  hot  alcohol 
and  ether,  forming  compounds  of  carburetted  hydrogen, 
with  some  oxygen. 

Some  of  them  by  combining  with  an  alkali,  form  soap — 
and  with  the  oxyds  of  lead,  plasters. 

This  is  effected  by  the  acids  they  contain  uniting  with 
the  base  and  forming  salts. 

Of  the  saponifiable  fats^  there  are  three  substances  re- 
cognized as  forming  a  base. 

1.  Glycerin.  2.  Oxyd  of  Cetyl.  3.  Cerin. 

The  first  is  the  base  of  human  fat,  and  is  extensively 
diffused  among  animals — the  second  belongs  to  spermaceti 
and  the  third  to  wax. 

Glycerin  is  obtained  by  boiling  fat  with  oxyd  of  lead.  It 
is  said  to  be  sweet,  yellow,  without  odor,  soluble  in  water, 
but  not  soluble  in  ether. 

The  acids  combining  with  this  base  are  the  stearic,  mar- 
garic  and  oleic— forming  stearin,  margarin  and  olein,  sub- 
stances known  familiarly  as  suet,  lard  and  oil. 

The  union  of  these  two  classes  of  elements  in  varied  pro- 
portions, constitutes  the  solids  and  fluids  of  the  body. 

DEVELOPMENT  OF  ORGANIZATION. 

Organization,  consisting  as  it  does  of  a  variety  of  parts, 
we  will  briefly  remark,  advances  by  a  series  of  steps — not 
simultaneously,  but  in  a  regular  and  definite  succession,  at 
regular  and  definite  periods — after  a  regular  and  estab- 
lished form— ^and  in  obedience  to  established  fundamental 
laws. 

Special  development  will  be  noticed  in  the  examination 
of  individual  organs. 

Table  of  differences  between  dead  inorganic,  and  limng  or- 
ganized bodies,  as  given  by  M.  Magendie. 

These  differences  consist  in  the  form,  composition  and 
laws  which  govern  them. 
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FORM. 


Inorgamc  bodice  J  Votane'S'*tonmn«e. 

living  bodio.  s  ^rrsSii^t. 


COMPOSITION. 

IKORGAWIC   BODIBI.  LITIMO   BODIBI. 

Sometimes  simple. 

Rarely  formed  of  more  than 
three  elements. 

Constant 

Each  part  can  exist  inde- 
pendent of  the  rest. 

Capable  of  being  decomposed 
and  Restored. 


Never  simple. 

Having  at  least  four  elemente, 

often  eight  or  ten. 
Variable. 

Each  part  more  or  less  de- 
pendent on  the  rest- 
Capable  of  being  decomposed, 
but  not  of  being  restored. 


LAWS  WinCH  GOVERN  THEM. 

INORGAWIC  BODIBI.  LlflNO  BODIBI. 


Entirely  submissive  to  the 
laws  of  attraction  and 
chemical  affinity. 


Partly  submissive  to  attrac- 
tion and  chemical  affinity. 

Partly  governed  by  an  un- 
known power. 


ANATOMY,  (amttfiLvtiv,  to  dissect) 

Divxaions, — The  world  of  life  being  divided  into  two 
great  departments,  vegetable  and  animal^  the  beings  of 
each,  when  examined  by  dissection,  cause  the  division  of 
Anatomy  into 

1.  Vegetable  Anatomy,  or  Phytotomy. 

2.  Animal  Anatomy  or  Zootomy. 

Animal  Anatomy  is  divided  into 

1.  Human  Anatomy. 

2.  Comparative  Anatomy. 
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The  former  treats  of  the  organs  of  the  human  body — 
the  latter  of  those  of  the  inferior  animals. 
Human  Anatomy  is  divided  into 

1.  General  Anatomy,  which  takes  up  the  same  tissue, 
and  follows  it  throughout  the  system,  into  every  organ, 
and  examines  it  in  all  its  relations  and  properties,  physical, 
organic,  and  vital.  The  celebrated  Bichat  is  the  founder 
of  General  Anatomy. 

2.  Special  Anatomy,  which  takes  up  each  organ,  one  by 
one,  and  minutely  examines  all  the  different  tissues  of 
which  it  is  composed  at  the  same  time,  showing  the  situa- 
tion of  each  organ,  its  form,  size,  interior  structure  and 
relations. 

The  difference  between  these  two  kinds  of  Anatomy  is 
thus  explained  by  Bichat : 

Chemistry,  says  he,  has  its  simple  bodies,  as  heat,  light, 
oxygen,  hydrogen,  carbon,  &c.,  whose  various  combina- 
tions form  all  the  bodies  we  see  on  the  face  of  the  earth. 
So  Anatomy  has  its  simple  tissues,  by  whose  varied  combi- 
nations all  the  different  organs  of  animals,  as  well  as  the 
human  body,  are  formed. 

There  are  other  divisions  of  Anatomy,  as 

Surgical  Anatomy ^  which  treats  of  those  portions  of  the 
body  having  special  reference  to  the  treatment  of  Surgical 
diseases. 

Regional  or  Topographical  Anatomy y  when  all  the  organs 
in  any  particular  region  or  section,  are  examined  collec- 
tively; and 

Pathological  Anatomy,  when  the  organs  are  examined  in 
a  state  of  disease. 


PART  FIRST. 


THE  ALPHABET  OF  ANATOMY, 


OR 


ELEMENTARY  TISSUES  OF  THE  BODY. 


PART   FIRST. 

CHAPTER  I. 

ORIGIN   OF  THE  TISSUES. 

Tissue  is  a  phrase  applied  to  an  elementarj  part,  or 
structure  of  the  body,  and  consists  in  a  peculiar  arrange- 
ment of  fibres. 

An  Organ  is  composed  of  several  Tissues. 

The  Nudeated  Cell,  (fig.  1,)  from  observations 

Owith  the  microscope,  first  announced  by  Schwann 
in  1838,  is  now  generally  received  as  the  ele- 
^      •    mentary,  or  first  form,  in  which  animal  matter  is 
"  developed,  and  from  which,  as  the  basis,  all  or- 

ganic structures,  whether  vegetable  or  animal,  are  formed. 
This  cell  is  described  as  a  vesicle  of  delicate  membrane, 
containing  a  fluid,  and  a  minute  dark  nucleus,  called  Cyto- 
blast,  or  Cell-germ  (from  xvtou  cell,  and  jSjuwroj.  germ,)  and 
is  surrounded  by  an  amorphous  substance,  either  solid  or 
fluid,  called  blastema  or  cytoblastema,  from  which  the  cell 
itself  springs. 

The  Nucleus  presents  a  round  or  oval  shape,  somewhat 
flattened,  its  surface  smooth  or  granular,  of  a  yellowish 
red,  or  without  color,  and  having  a  diameter  from  the  four- 
thousandth  to  the  two-thousandth  part  of  a  line. 

Fio.  1.  Represents  the  Cell  with  its  contained  Nucleus,  and  the  Nucleus 
without  any  Cell. 
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It  arises,  as  is  supposed^  by  the  blending  together  of  tbe 
granules  about  a  central  point,  as  they  are  being  deposited 
from  the  amorphous  mass — their  common  birth-place  and 
origin. 

This  mode  of  origin  and  development  has  been  observed 
in  the  egg  of  animals  and  germ  of  plants. 

The  Nucleated  Cdl,  thus  formed,  multiplies  in  number^ 
and  blends  and  coalesces  with  the  newly  formed  cells,  and 
by  various  metamorphoses  ultimately  forms  all  the  different 
tissues  of  which  the  body  is  composed. 

The  cells  increase,  either  by  the  origin  of  new  ones,  singly 
— and  independently  the  one  of  the  other— or  by  the  pri- 
mary cell  developing  within  itself  a  series  of  new  secondary 
Cells,  which^  in  their  turn,  give  origin  to  others,  and  so 
on,  successively. 

The  Hair,  Nails,  and  inflammatory  exudation,  are  cited 
as  examples  of  the  first  mode  of  increase — and  the  Liver, 
and  pathological  growths,  as  scirrhus,  as  specimens  of  the 
second. 

The  Cells,  as  they  are  passing  through  their  various 
stages  of  development,  to  the  formation  of  the  different 
tissues,  necessarily  change  their  shape,  position,  contents, 
and  relations;  as,  for  instance,  in  some  Tissues  they  pre- 
serve their  independence,  and,  by  being  situated  the  one 
upon  the  other,  become  thereby  flattened,  or  pointed  and 
elongated:  others  increase  in  size,  as  the  fat  Cells,  or  di- 
minish in  size,  as  the  lymph  corpuscles  when  changed  into 
blood  corpuscles;  or  lose  their  Nucleus,  as  in  the  mature 
blood-corpuscle;  or  have  their  parietes  thickened,  as  the 
Cartilage  Cells. 

The  Cells,  in  most  of  the  Tissues,  come  together  and  coa- 
lesce. By  this  process  the  cavities  of  the  Cells  present  two 
conditions;  in  the  one  case  they  remain  open,  in  the  other 
they  disappear. 

Examples  of  the  remaining  Cell  cavity  are  seen  in  true 
Cartilage  and  Osseous  Tissue,  where  the  thickened  cell  walls 
are  blended  together,  or  their  parietes,  in  contact  with  one 
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another,  give  way  and  form  continuous  tubes,  as  those  of  the 
renal  and  seminal  tubuli. 

In  the  second  case,  where  the  Cell  cavity  disappears,  the 
parietes  of  the  Cells  lie  flat  together,  forming  solid  laminaa, 
as  in  membrane. 

The  Nuclei  of  the  Cells  elongate  and  coalesce,  and  form 
nucleus  fibres,  which  differ  from  the  Cell  fibres  by  being 
insoluble  in  acetic  acid. 

PHYSICAL  PROPERTIES  OF  THE  TISSUES. 

The  different  Tissues  possess  the  properties  of  density, 
color  and  consistency,  as  matter  in  general:  some  of  them 
also  have  elasticity  and  pliability,  properties  which  are  due 
to  the  presence  of  water. 

VITAL  PROPERTIES  OF  THE  TISSUES. 

The  vital  properties  are  termed  Contractility,  Sensibility, 
and  what  is  called  the  Formative  force.  Contractility  mani- 
fests itself  in  the  shortening  of  living  tissues  under  the 
influence  of  mechanical  or  chemical  stimuli,  or  tlie  stimu- 
lus from  the  nerves,  as  seen  in  the  muscles.  Voluntary 
contractility  belongs  to  the  muscles  of  locomotion,  which 
contract  through  the  agency  of  the  brain.  There  is  another 
kind  of  contraction,  permanent  in  its  character,  arising  from 
a  great  degree  of  heat,  and  is  a  sort  of  crisping  not  to  be 
confounded  with  vital  contraction. 

Sensibility  of  the  tissues  is  due  to  the  nerves  and  their 
connection  with  the  brain,  and  the  amount  of  sensibility 
which  any  tissue  may  possess  is  measured  by  the  number  of 
its  sentient  nerve  fibres. 

The  Formative  force,  called  also  the  Plastic  or  Assimila- 
tive/orce,  is  that  power  in  the  different  tissues  to  form  them- 
selves out  of  materials  altogether  unlike  those  of  which  they 
are  severally  composed;  and  formation,  assimilation,  and 
nutritious  processes  are  terms  applied  to  the  working  of  this 
power. 
5 
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THE  BLOOD. 


THE  NUMBER  OF  TISSUES. 


1.  The  Blood. 

2.  Cellular  Tissue,  coinprlBing 

a.  Adipose^ 

b.  Serous, 

c.  Synovial, 

d.  Burs^e  Mucosae 

3.  Vascular — 

a.  Arterial, 

b.  Venous, 

c.  Lymphatic. 

4.  Nervous — 

a.  Animal, 

b.  Organic  Life. 

5.  Glandular. 


6.  Cutaneous — 

a.  External  or  Skin, 

b.  Internal  or  Mucous  mem* 

brane. 

7.  Muscular — 
a.  Animaly 
1).  Organic. 

8.  Fibrous — 

a.  Ligament, 

b.  Aponeurosis. 

9.  Cartilaginous. 

10.  Fibro-cartilaginous. 

1 1.  Erectile. 

12.  Osseous. 


Anatomists  differ  as  to  the  number  of  Tissues — Bichat 
makes  21,  Horner  18,  Dupuytran  and  Richerand  11. 


CHAPTER  IL 


THE   BLOOD.* 


The  Blood  being  the  fountain  for  the  growth  and  susten- 
tation  of  the  whole  body — the  source  of  supply  for  the  de- 
velopment and  preservation  of  every  part — and  the  ways  and 
means  for  supplying  all  the  waste  places  of  the  economy, 


*M.  Magendie,  Id  his  work  on  the  Blood,  says  all  its  constituents  hare  *<spe- 
cial  functions** — a  prominent  character  of  the  Tissues — and  so  far  maj  claim 
consideration  in  common  with  the  Tissues.  But  an  additional  reason  for  pla- 
cing it  among  the  Tissues,  is  first,  that  it  is  the  source  of  all  the  Tissues, 
furnishing  the  materials  for  all  the  organs,  and  is  also  the  matrix  for  the  mature 
cell,  and  being  thus  fundamental  to  the  whole,  seems  naturally  to  demand 
examination  first 


IHB  BLOOD.  67 

has  in  the  first  place  vast  importance,  and  in  the  second  a 
fundamental  position  in  relation  to  all  other  parts. 

With  this  view  of  the  subject,  we  have  been  in  the  habit, 
and  have  found  it  a  most  profitable  one  to  commence  our 
investigations  in  Anatomy,  by  first  making  a  brief  examin- 
ation of  this  fluid  as  containing  the  primitive  and  formative 
element  of  the  whole  body. 

All  the  prominent  and  most  important  facts  in  relation 
to  the  blood,  of  which  we  only  propose  to  give  as  concise  a 
statement  as  possible,  may  be  arranged  under  four  heads: 

1st.  The  physical  properties  and  relations  of  the  blood. 
2d.  Its  chemical  properties  and  relations. 
3d.  Its  microscopic  properties  and  relations. 
4th.  Its  vital  properties  and  relations. 

When  blood  is  drawn,  we  find  it  naturally  separating  into 
two  parts — the  one  thick,  called  the  crassamentum  or  clot — 
the  other  thin  and  fluid,  the  serum. 

The  proportion  which  these  bear  to  each  other,  is  stated 
to  be  four-fifths  of  clot,  to  one-fifth  of  serum. 

The  crassamentum  is  the  portion  which  forms  the  firm 
solid  mass  by  coagulation,  and  is  colored,  from  containing 
the  red  globules. 

The  serum  is  the  yellowish,  transparent,  watery  part  in 
which  the  clot  is  seen  to  float 

The  blood,  while  circulating  in  the  body,  consists  also  of 
two  portions — a  solid  and  fluid — the  solid  being  the  glob- 
ules, while  the  fluid  is  called  the  liquor  sanguinis,  which 
holds  both  crassamentum  and  serum  in  solution. 

The  Liqtior  sanguinis^  or  plasma^  is  described  as  a  pale 
and  clear  fluid,  containing  the  corpuscles,  and  when  drawn, 
presents  as  its  striking  characteristic,  a  disposition  to  co- 
agulate. 

During  coagulation,  the  corpuscles  are  retained,  but  can 
be  separated  by  the  filter,  as  recommended  by  MuUer. 

In  inflammatory  diseases  the  red  corpuscles  subside  before 
coagidation  occurs,  leaving  the  upper  portion  of  the  blood 
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a  clear  liquid.  The  liquor  sanguinis  has,  however,  the  pale 
corpuHclcs  mixed  with  it,  which  are  found  to  collect  at  the 
top,  and  this  clear  liquid  which  is  found  at  the  top  after  co- 
agulation, when  inflammation  has  been  present,  is  styled 
the  huffy  coaf,  and  is  found  to  separate  into  fibrin  and  senzm. 

The  liquor  sanguinis  shows  under  the  microscope  numer- 
ous fine  filaments  variously  interwoven. 

The  fibrin  may  be  separated  from  the  blood  by  stirring  it 
with  a  stick  roughly  notched,  and  its  proportion  is  supposed 
not  to  exceed  two  and  one-half  parts  in  the  thousand.  Its 
quantity  is  regarded  as  greater  in  arterial  than  venous  blood. 

The  color  of  the  blood  is  the  first  physical  property  we 
notice.  This  is  a  beautiful  red  or  vermilion  in  the  arteries, 
modena  or  purple  in  the  veins,  and  still  darker  in  the  vena 
portiB. 

Its  quantiiy  has  been  variously  estimated  by  different 
physiologists — the  extremes  being  8  pounds  for  the  lowest 
and  100  pounds  for  the  highest. 

The  calculations  of  Hoffman  and  Valentin  are  regarded  as 
coming  nearest  the  truth.  Hoffman  makes  the  weight  of 
the  blood  to  the  whole  body  as  1  to  5 — hence,  an  indiyidual 
weighing  150  pounds,  has  30  pounds  of  blood  or  nearly  4 
gallons. 

Its  smell  is  faint  and  peculiar,  and  has  been  compared  to  a 
fragrant  garlic  odor. 

The  taste  is  slightly  saline  and  peculiar. 
.  To  the  touch  it  is  viscid.    It  is  also  coagulable,  has  a  tem- 
perature of  about  98^  or  100^  Fahrenheit,  and  a  specific 
gravity,  when  compared  with  w^atcr,  of  1.0527  to  1.0800. 

In  reference  to  the  property  of  coagulation  in  the  blood, 
M.  Magendie  remarks  that  it  is  a  "fundamental  point  in 
the  theory  of  the  blood,  that  in  order  to  support  life  it  must 
be  coagulable,"  and  that  wiiere  it  loses  this  property,  life 
must  cease  and  death  is  inevitable;  and  tliis  is  what  is 
believed  to  occur  in  all  those  destructive  epidemics,  as  the 
cholera,  plague,  and  yellow  fever,  the  blood  in  each  being 
in  a  fluid  state  and  not  capable  of  coagulation. 

A  variety  of  agents  are  found  to  destroy  this  property  in 
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the  blood.  The  lancet  in  frequent  hleedings,  putrid  water, 
the  poison  of  the  viper,  fumes  of  charcoal,  bicarb,  sodce, 
nitre,  digitalis,  with  many  others,  have  this  agency. 

But  there  are  fortunately  other  agents  which  have  a  ten- 
dency to  promote  coagulation,  and  to  arrest  the  disposition 
to  its  destruction.  Among  these  stands  at  the  head  of  the 
list  water,  then  sulphate  of  magnesia,  nitrate  of  silver,  &c. 

This  property  of  the  blood  being  of  such  great  import- 
ance in  the  preservation  of  health  and  life,  we  deem  it  not 
out  of  place  here  to  give  a  brief  summary,  from  the  ex- 
periments of  M.  Magendie,  of  all  those  agents  which  he 
found  to  aid  or  promote  this  principle  of  coagulation,  and 
all  those  which  destroyed  it. 

Under  the  first  head  of  agents  promoting  coagulation, 
are  arranged: 


Water, 

Seltzer  Water, 

Sugared  Water, 
Hydrochlorate  Sodae, 

"             Potassae, 

Vichy  Water, 
Seidlitz  Water, 
loduret  of  Potass, 

"            Ammonia, 

Tart.  Ant.  and  Potass, 

"            Baryta, 
Serum  of  Ascites, 

Sulphat.  Magnesia, 
Alcohol, 

Boracic  Acid, 
Borax, 

Nitrate  of  Silver, 
Hydrosulphates  of  Potassa 
and  Ammonia 

Cyanuret  of  Gold, 

"           Mercury, 
Hydrochlorate  and  Mannite 
of  Morphia. 

Second  dasSj  or  agenis 

which  destroy  coagulation. 

Sulphuric, 

Hydrochloric, 

Nitric, 

Potassa, 

Lime, 

Ammonia, 

Tartaric, 

Sodffi,           ) 

Oxalic, 
Gtric, 

►  Acids. 

Potassae,      >  Carbonates. 
AmmonioB,  ) 

Acetic, 

Potassee,      ) 
Tiime,          >  Nitrates. 
Strychnine,  ) 
Sulphate  Morphia, 
Nicotine. 

Tannic, 

Hydrocyanic, 

Lactic, 

Soda, 

The  gases  and  wines  also  modify  this  property. 
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Fiscidiitf  is  another  property  of  the  blood  eqnallj  im- 
portant with  it8  cimguliition;  for  the  same  authority  asserts 
that  the  circulation  is  due  to  this  property,  and  if  lost  or 
taken  awav,  the  hhunl  is  arrested  in  its  course. 

He  states  the  remarkahle  fact  that  if  we  attempt  to  in- 
troduce water  into  a  tu1>e  of  extremely  small  diameter,  it 
will  not  enter,  no  matter  what  force  be  employed;  but  sim- 
ply add  a  certain  quantity  of  gum,  gelatine  or  any  mucila- 
ginous substance,  and  the  attempt  becomes  "inunediately 
successfnl." 

The  Mood,  however,  on  the  other  hand,  can  be  too  viscid, 
and  by  adhering  to  the  sides  of  the  vessels  mechanically 
obstruct  the  cirouhition. 

The  fonr  with  which  the  blooil  presses  against  the  ar- 
teries, by  the  experiments  of  M.  Poiseuille,  is  nearly  the 
same  in  every  j)art  of  the  Inuly. 

The  ntjiiility  of  the  bliH)d  is  estimateil  at  149.2  feet  per 
minute;  going  the  whole  round  of  the  circulation  in  about 
three  niinutes;  reipiiring  in  this  time  about  240  beats  of 
the  heart,  each  beat"  sending  forward  2  oz.  of  blood,  and  in 
one  hour  20  times  the  whole  weight  of  blood  in  the  body. 

There  are  other  physical  properties  of  the  blood,  as  elaa- 
tieity,  density,  cohesion,  itc,  all  of  which  modify  its  char- 
acter, an<l  through  it,  to  a  greater  or  less  extent,  the  differ- 


ent organs. 


Now  all  th(^  properties  just  enumerated  owe  their  exist- 
ence and  value  to  the  unalterable  relations  which  nature 
has  estui)lish(>d  between  the  blood  on  the  one  hand,  and 
the  (external  l)odies  of  food,  atmospheric  air,  water  and 
teinperutiire  on  the  other — which  relations,  if  we  violate, 
will  he  vindicated  hy  a  prop(»rtionate  alteration  or  destruo- 
tion  "f  tlie  physical  properties  of  the  bh>tHl,  and  a  cimse- 
qiient  proportionate  inipairnicnt  o{  the  hcaltli  (^f  tlie  Innly. 

Tlie  vhvmirni  prufnrtittt  (»f  the  blood  are  thus  given  by 
M,  Lrcanii,  whoN«»  jiuulvsis  is  reyrarded  as  aiiiontr  the  most 
accurate,     lie  makcN  'Jfi  distinct  siihstances,  to  wit: 
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• 

Free  Oxygen,  Nitrogen,  Carbonic  Acid, 

Extractive,  PhosphurettedFat,  Cholesterin, 

Seroline,  Free  Oxalic  Acid, 

Margaric  Acid,        Carbonate  SodeB,      Albumen, 
Hydrochlor.  Potass,  Carbonate  Lime,      Water, 
Hydrochlor.  Sodae,   Carbonate  Magnes.  Fibrin,  y  Clot 

Hydrochlor.  Am'a,  Lactate  Sodse,  HeBmatosin, 

Sulphate  Potass,      Fatty  Acid  Salt,      Globules, 
Yellow  CoL  Matter, 

Of  these  substances  the  serum  contains  the  water,  albu- 
men and  salts,  the  analysis  of  which  by  the  same  chemist 
is  in  1000  parts:  Water,  906;  Albumen,  78;  Animal  Matter, 
soluble  in  Water  and  Alcohol,  1.69;  Albumen,  combined 
with  Soda,  2.10;  Crystallizable  Fatty  Matter,  1.20;  Oily 
Matter,  1;  Hydrochlorate  Soda  and  Potassa,  6;  Sub.  Carb., 
Phosphat  Sodffi  and  Sulphat.  Potassae,  2.10;  Phosphate  of 
Lime,  Magnesia,  2;  Iron,  Sub.  Carb.  Lime,  2;  Magnesia, 
0.91 ;  loss,  1. 

The  Crassamentum  contains  the  fibrin  and  coloring  mat- 
ter. Fibrin,  known  by  the  names  of  coagulable  lymph  and 
fibre  of  the  blood,  is  the  basis  of  muscle,  and,  according  to 
Berzelius,  in  100  parts,  has  Carbon,  53.360;  Oxygen,  19.666; 
Hydrogen,  7.021;  Nitrogen,  19.934.  The  coloring  matter 
contains  iron,  which  is  found  in  the  red  globules. 

MICROSCOPIC  EXAMINATION  OP  THE   BLOOD. 


Fia.  2.  Under  the  microscope,  nu- 

merous little  red  particles, 
termed  globules,  or  corpus- 
W^  cula,  are  observed. 

The  form  of  the  globules 
varies  in  different  animals; 
in  man  and  all  the  mammalia 
it  is  circular  and  flattened, 
with  a  cup-like  depression  on  both  surfaces,  while  in  birds, 
reptiles  and  fishes  the  form  is  ellipticaL 

FiouRB  2.  b  represents  the  blood  corpuscle  as  seen  within  the  focus  of  the 
microtcope ;  m  shows  it  when  beyond  the  focus.     Magnified  400  diameters. 


72  .     lOCBOfiCOPIC  EXAJONATIOK  OF  THM  HUX)D. 

■ 

The  size  viirieH  e<{ually  >vith  the  form.  In  amphibia  thej 
are  regarded  an  the  Inrgent;  in  birds  and  fishes  next  in 
ktize,  and  in  mammalia  nmalleKt.  The  human  globules  are 
ahout  uiie-fourth  the  size  of  those  of  the  frog.  They  are 
larger  iu  tlie  embryo  than  the  adult,  and  are  made  to 
measure  from  the  Is'iOOO  to  the  1-3000  of  an  inch,  though 
tlie  Kize  often  varies.  The  globules  or  corpuscles  of  the 
frog  shoAV)  under  tlie  mieroseope,  that  their  structure  con- 
sintH  of  a  membranous  envelope — thin,  transjiarent  and 
vesieular — enclosing  a  nucleus,  seemingly  solid,  and  having 
the  colored  matter  surrounding  this  nucleus  and  placed 
between  it  and  the  envelope.  The  nucleus  is  regarded  as 
about  one-third  of  the  length  of  the  corpuscle.  The  envel- 
ope is  found  to  l>e  highly  elastic,  and  both  it  and  the  col- 
oring matter  are  considered  to  be  quite  soft  and  yielding  in 
their  nature. 

The  nfnuiure  of  the  human  globule  is  believed  by  some 
to  have  a  similar  envelope,  nucleus  and  coloring  substance, 
as  in  the  frog,  though  others  consider  it  extremely  ques- 
tionable whether  the  blood  corpuscle  in  man,  or  any  of  the 
mammalia,  have  any  nucleus  at  all,  and  arc  therefore  dis- 
posed to  deny  its  existence  in  tliese  animals.  The  nucleus 
is  generally  seen  in  the  centre  of  the  corpuscle.  Besides  the 
red  cori)Uscle,  there  is  another  kind  called  the  joa/e  or  cotor- 
htHH  (vrpn^de.  These  are  found  t«)  be  fewer  in  number, 
larger,  and  to  vary  less  in  size  and  shape  than  the  red.  As 
their  name  implies,  they  are  destitute  of  color  and  specifi- 
cally lighter  than  the  red. 

The  globules  are  suspended  in  the  liij[Uor  sanguinis,  their 
natural  lluid,  without  alteratnm.  Water  dissolves  the  col- 
oring mailer,  leaving  the  nucleus;  acetic  acid  changes  the 
form  as  well  as  disscdves  the  ctdoring  matter;  and  liquor 
pofassa?  dissolves  b(»th  cohiring  matter  and  nucleus. 

IMius  the  blood  is  s<Tn  tt>  consist  of  manv  chemical  and 

« 

mi('.ros(?(>pical  elements,  each  and  all  of  which  are  ada]>ted 
the  one  to  the  oilier,  in  precist^  and  delinite  proj)ortions,  to 
coMsliliitr  health;  and  lo  add  to,  abstract  from  or  alter  in 
any   way  the   mdural  relation  between  any  two  or  more, 
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would  be  to  produce  disorder  and  disease,  primarily  in  the 
blood  itself,  and  secondarily  in  the  organs. 

YTIAL  PROPERTIES  AND  RELATIONS  OF  THE  BLOOD. 

Dr.  John  Hunter  stands  prominent  in  demonstrating 
the  vitality  of  the  blood.  The  analogy  of  the  fresh  egg 
furnished  one  of  liis  strongest  proofs,  showing  tliat  vitality 
can  be  connected  with  the  fluids  where  there  is  no  visible 
organization  present. 

The  fresh  egg  may  be  exposed  for  weeks  with  impunity 
to  a  temperature  that  would  certainly  putrify  the  stale 
egg.  The  hen,  whose  i)eriod  of  incubation  is  three  weeks, 
keeps  her  eggs  at  a  temperature,  it  is  said,  of  105  degrees, 
yet  wlien  the  chick  is  hatched  the  yolk  is  perfectly  sweet. 

This  remarkable  power  of  resistance  to  heat  in  the  fluid 
of  the  egg,  could  be  attributed  to  nothing  but  its  vitality. 
Its  power  of  resisting  cold  is  equally  great.  Mr.  Hunter 
exposed  an  egg  to  17°  and  15°  of  Fahrenheit,  and  found  it 
took  half  an  hour  to  freeze  it.  When  thawed  and  again 
exposed  to  a  temperature  of  25°  it  froze  in  one  half  the  time. 

A  fresh  egg,  and  one  previously  frozen  and  again  thawed, 
were  placed  in  a  cold  mixture  of  25°  Fahrenheit:  the  egg 
that  had  been  frozen  was  again  frozen  25  minutes  sooner 
than  the  fresh. 

Fresh  drawn  blood,  and  blood  that  had  been  frozen  and 
then  thawed,  by  similar  experiments^  showed  the  same  re- 
sults— all  leading  to  the  same  inference  of  the  blood's 
vitality. 

Another  proof  of  the  blood's  vitality,  is  its  preserving 
the  fluid  state  while  circulating  in  the  vessels;  for,  on  be- 
ing removed  from  the  body,  coagulation,  it  is  well  known, 
very  soon  occurs.  And  it  occurs,  not  because  the  blood  is 
at  rest  and  ceases  to  circulate,  for  experiment  shows  that 
if  it  be  kept  at  the  same  temperature,  and  have  the  samo 
rapidity  in  a  dead  tube  as  in  the  living,  it  will  still  become 
solid,  proving  that  its  fluidity  in  the  body  must  be  owing 
to  vital  agency. 
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Coagulafion  of  the  blood  itself  has  been  brought  forward 
as  a  ])n)of  of  its  vitality;  for  from  the  experiments  of  Hunter 
and  Mugeudie,  iiuitlii>r  c(d<l  nor  heat,  rest  nor  motion,  nor 
any  other  known  agency,  seeins  to  prevent  the  blood  from 
coagulating.    Tliis  process  is  therefore  regarded  as  vital 

The  Aniomaiic  vwfion,  observed  among  the  blood  corpus- 
cles, is  thought  to  be  further  proof  of  the  blood's  vitality. 
This  motion,  however,  by  others  is  considered  a  delusion. 

Tlie  last  proof  wc  shall  here  jjresent  of  the  blood's  vitality, 
is  its  vivifying  iniluencc  on  the  whole  body,  which  point 
illustrates  its  vital  relations. 

There  is  no  part  of  the  body  where  the  blood  does  not 
circulate,  and  in  which  it  is  not  distributed ;  hence  every 
portion  must  be  directly  related  with  it.  And  so  close  is 
this  relation  and  dependency,  that  if,  by  ligature,  ampu- 
tation, or  any  other  cause,  the  blood  be  prevented  from 
reaching  any  organ  or  part,  that  organ  or  part  will  inevi- 
tably die.  But  allow  the  blood  to  circulate  in  and  through 
it,  and  it  becomes  refreshed,  and  exhibits  again  all  the 
sensible  proofs  of  vitality. 

Hence  the  necessary  inference,  that  vitality  must  be  con- 
nected with  the  blood — that  this  vitality  is  conveyed  in  the 
round  of  the  circulation  to  every  portion  of  the  body — and 
further,  that  all  the  solids  themselves  owe  the  existence 
and  continuance  of  their  own  vitality  to  the  supply  of  this 
fluid. 

The  Formatian  of  the  Blood  is  the  last  point  we  propose 
to  notice: 

The  Chyle  and  Lymph  are  the  great  sources  from  whence 
the  materials  for  the  formation  of  blood  are  derived. 

The  Chyle,  formed  fpom  our  food  and  drinks  by  the  process 
of  digestion,  and  found  in  the  up])er  part  of  the  small  intes- 
tine, is  taken  from  thence  by  the  Lacteals,  and,  through  the 
thoracic  duct,  conveyed  into  the  circulation,  and  thence  on 
to  the  Lungs,  where  its  formation  into  blood  is  finally 
effected. 

Organs  are  regarded  as  the  special  instruments  or  means 
for  the  formation  of  blood  in  the  higher  order  of  animals. 
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As,  for  instance,  the  Lungs  give  the  Wood  its  color — ^here 
elements  are  thrown  off  and  others  received.  The  digestive 
tube,  as  already  mentioned,  performs  the  initiatory  steps 
in  its  formation — and  the  organs  of  excretion  are  so  many 
purificators  in  the  process. 

But  we  have  blood  formed  where  there  is  no  organ  or  set 
of  organs  to  account  for  it — as  in  the  egg.  All  we  see  is 
the  germinal  membrane,  which  has  the  power  of  assimila- 
ting the  fluids  of  the  egg  to  itself,  and  converting  them 
both  into  blood  and  organized  vessels. 

"This  fact,"  says  Professor  MuUer,  "teaches  us  that  we 
must  not  expect  to  discover  the  process  of  the  formation  of 
the  blood  and  red  particles  in  any  special  organ  of  the 
adult"  "Indeed,"  he  continues,  "it  is  very  probable  that 
in  the  adult  the  chyle  is  converted  into  blood  under  the 
same  general  vital  conditions  which  are  in  action  in  the 
incubated  egg."  From  this  it  would  seem  that  nature  has 
not  assigned  the  formation  of  the  blood  solely  to  any  par- 
ticular part  or  organ  of  the  body.  But,  in  the  language 
of  Dr.  Stevens,  "when  more  agents  than  one  are  concerned 
in  the  production  of  certain  effects,  we  ought  not  to  con- 
sider any  one  link  in  the  chain  as  the  sole  cause,  for  all 
the  animal  functions  act  in  a  circle,  and  are  mutually 
dependent  upon  each  other." 


CHAPTEK  III. 

THE   CELLULAR   TISSUE. 

ANALYSIS. 

STRUCTURE,    EXTENT,    FORM,    QUANTITTy   CONBIBTENCT,   CONTINUITY — EXTERNAL 
AND   INTERNAL   CELLULAR   TISSUE — RELATIONS,    USES,   DEVELOPMENT. 

Cellular  Tissue  (called  also  Areolar  and  uniting  Tissue) 
consists  of  filaments  of  white,  soft  layers,  intermixed  and 
interwoven  in  different  ways,  so  as  to  form  an  arrangement 
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of  ctlls — honcc  the  name  Cellular — thete  cells  are  of  Tuied 

size  ami  ii1ia{ic,  and  all  commuuicate. 

Fio.  3 ■ 

The  most  be&utifbl  specimen  of 
tliiit  ti§sue  18  seen  in  the  anterior 
mctUaatinuDi  after  throwing  hock 
the  sternnzn.  Hen 
Oj.  the  cells  are  very  dia- 
•^^  tinct,J;hoi^[h  in  other 
placea  they  are  u 
compact  as  to  appear 
membranoTUL  The 
extent  of  the  cellular 
tinniuu  is  coiiiuiensurtttc  with  that  of  the  entire  body  and  iti 
varititiB  organs.  It  is  found  beneath  the  common  integu- 
mcntM,  as  cxtcnHivo  as  the  skin  itself,  forming  a  general 
extornul  layer,  callwl  the  subcutaneous  cellular  tissue.  It 
likewiHc  surrounds  every  organ,  and  every  part  and  fibre 
belonging  to  each  organ.  In  a  word,  there  is  no  part 
wlipru  it  is  not  to  be  seen;  and  it  may  very  properly  be 
ternic4l  the  matrix  or  ooil  in  which  germinate  and  expand 
all  the  oth(?r  structures. 

Bovileu,  in  consequence  of  its  peculiar  connections,  styles 
it  a  Cellular  atmosphere. 

Tlio/»nn  of  tliis  Tissue,  as  just  stated,  is  Cellular,  but  in 
addition  to  this  special  form,  it  lias  another  and  more  varied 
one,  which  it  derivcB  from  its  intimate  relationship  with 
the  whole  Iwdy  and  its  different  parts,  so  that  if  this  Tis- 
sue coulil  be  soi)aratcd  entire  from  every  part  and  organ,  it 
would  present  a  perfect  outline  of  the  whole  system.  It 
would  then  bo  seen  to  form  a  scries  of  moulds  or  chambers, 
each  varying  in  size,  and  adajiting  itself  to  the  organ  to  be 
acconiinodated. 

Around  the  fasciculi  of  muscle,  it  takes  the  form  of  little 
tube.s,  an  numerous  as  the  muscular  fibres  tbeniselves — con- 
nected with  lioUow  orgiin.i,  it  puts  on  the  form  of  a  mem- 

Fio.  3.  B  Arr«ngement  of  fihrci  in  Areolar  TJMue — magnified  135  liiameten, 
t  Celt*  being  developed  into  Cellular  Tissue. 
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branous  cavity — and  around  glands  and  their  granules,  it 
is  more  or  less  round. 

The  quantity  of  this  tissue  varies  according  to  its  situation 
in  the  body,  and  the  period  of  life  in  which  it  is  examined. 

In  the  cranium  and  spinal  cavity,  there  is  very  little;  on 
the  surface  of  the  head  and  face  and  in  the  orbits,  there  is 
more;  about  the  trunk,  both  externally  and  internally,  it 
is  abundant,  and  particularly  in  the  mediastinum,  within 
the  thorax,  around  the  kidneys  and  rectum,  and  within 
the  abdomen  and  pelvis.  In  the  extremities  it  is  also 
abundant,  particularly  in  the  axilla  and  groin. 

The  quantity  seems  to  be  regulated  as  a  general  rule,  ac- 
cording to  the  motion  of  the  part — the  greater  the  motion, 
the  more  of  this  tissue  is  present;  the  kidneys,  rectum  and 
some  other  parts,  it  is  true,  are  exceptions. 

The  quantity  in  infancy  is  greater  than  in  the  adult — it  is 
also  more  abundant  in  women  than  in  men — and  in  the 
lymphatic  than  in  the  bilious  temperament. 

The  corwis^ericy  equally,  varies  with  the  quantity — but  the 
firmness  is  not  found  in  a  ratio  with  the  quantity — as  in  the 
mediastinum  and  around  the  kidneys,  where  it  exists  in  large 
quantities,  it  is  exceedingly  fine,  delicate,  easily  torn,  and 
having  but  a  slight  degree  of  consistence;  whereas,  in  the 
fascia  lata  of  the  thigh,  the  palmar  and  plantar  fascia  of 
the  hand  and  foot,  it  presents  an  extraordinary  firmness 
and  degree  of  strength. 

The  continuity  of  the  cellular  tissue  can  be  traced  through- 
out the  body.  The  foramina  of  the  cranium  are  the  means 
of  communication  between  the  internal  and  external  por- 
tions of  the  head  and  face — from  the  face  it  is  continued 
down  the  neck  upon  the  external  surface  of  the  chest — then 
through  the  upper  opening  in  the  thorax,  it  enters  this  cavi- 
'  ty,  covering  its  different  viscera;  from  this  it  descends  along 
the  oesophagus  and  through  the  openings  in  the  diaphragm, 
into  the  abdomen  and  pelvis,  from  whence  it  is  traced  under 
the  crural  arch  and  foramina  of  the  pelvis,  continuous  with 
that  belonging  to  the  extremities. 

It  has  been  divided  into  the  external  and  internal  cellu- 
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lar  tissue,  the  former  giving  the  general  covering  to  the 
body,  surrounding,  separating  and  connecting  its  different 
parts,  while  the  latter  enters  into  and  forms  an  essential 
part  of  their  structure. 

The  reUxtiona  of  the  cellular  tissue  are  of  two  kinds — ^the 
one  with  organs,  one  of  whose  surfaces  is  free,  as  the  skini 
serous  and  mucous  structures,  and  the  other  with  organs 
where  the  attachment  is  all  around. 

The  adhesion  of  this  tissue  varies  in  different  parts.  Be- 
neath the  hairy  scalp,  it  is  with  difficulty  separated  from 
the  aponeurosis  and  muscles  below— and  along  the  middle 
line  of  the  body,  as  upon  the  nose,  the  lips,  linea-alba,  and 
spinous  processes,  it  is  considered  more  adherent  than  at 
any  other  points — while  in  the  face,  trunk  and  extremities 
it  is  quite  free  and  loose. 

The  cellular  tissue  allows,  by  its  properties  of  elasticity 
and  flexibility,  the  movements  of  the  several  parts  to  be  per- 
formed readily,  the  one  upon  the  other — which  properties 
themselves  are  preserved  by  the  presence  of  the  serum 
within  its  substance. 

In  addition  to  its  mobility,  this  tissue  has  other  uses. 
The  mucous  membrane,  as  that  of  the  stomach,  intestines 
and  bladder,  connects  with  the  muscular  fibres  that  sur- 
round it — and  in  the  serous  membranes  it  permits  that 
expansion  and  easy  motion  we  observe  in  many  of  the 
viscera. 

The  organic  element  of  cellular  tissue,  is  mostly  gelatin. 
Its  development^  from  microscopic  observations,  commences 
with  the  nucleated  cell,  wliich  becomes  transformed  and 
elongated  into  fibres,  and  finally  into  a  fasciculus  of  ex- 
tremely delicate  fibres. 

It  is  readily  regenerated  when  destroyed. 
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ADIPOSE  TISSUE. 


Fio.  4. 


The  fat  was  formerly  aappoeed  to 
he  a  secretion  from  the  cellular  tia- 
aue,  and  that  ite  cells  were  the  places 
of  deposit.  The  opinion  of  Hunter 
and  Beclard,  that  there  was  a  dis- 
tinct apparatus  for  this  secretion, 
the  microscope  now  proves  to  be 
correct. 

It  reveals  the  vesicles  or  cells  (fig. 
4)  entirely  distinct  from  those  of 
the  cellular  tissue,  in  having  no  com- 
munication, and  by  retaining  the  fat 
I  their  sac-like  shape,  so  as  to  com- 
pletely prevent  its  changing  its  place,  as  is  the  case  in  the 
fluids  of  the  cellular  tissue. 

The  fat  cells  are  found  scattered  at  wide  intervals,  in  the 
cellular  tissue,  and  also  collected  in  clusters  at  difierent 
points  in  this  same  structure. 

Indeed  they  are  almost  commensurate  with  the  cellular 
tissue,  if  we  except  the  interior  of  the  cranium,  the  hail  of 
the  eye,  the  ear,  the  nose,  the  penis,  the  eyelids,  and  the 
Buhstance  of  glands,  where  they  are  wanting. 

The  parietea  of  the  fat  vesicle  are  very  delicate  and  sur- 
rounded with  blood  vessels,  forming  a  net  work,  from  which 
is  secreted  the  fat  deposited  in  the  cell. 

The  fat  exhibits  striking  differences  at  different  periods 
of  life.  In  the  foetus  and  infancy,  it  is  more  liquid  and 
transparent  than  in  the  adult,  when  we  find  it  more  firm 
and  of  a  yellowish  color. 

Its  quantity,  as  regards  position,  is  just  the  reverse  in 
certain  organs  in  youth  and  adult  age. 

The  skin  of  the  infant  abounds  with  fat,  causing  the 
roundness  and  plumpness  so  constant  at  this  period — while 
observations  show  there  is  very  little  about  the  heart, 
kidneys,  omentum,  rectum,  and  other  internal  parts. 
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In  the  udult,  on  the  contrary,  the  &t  leaaens  in  qnantity 
and  in  many  inKtances  entirely  disappears  from  beneath  the 
8kin — while  it  collects  in  large  quantities  about  the  hearl^ 
kidnevH,  omentum,  &c. 

The  U8C8  of  the  fat  vary  with  its  situation*  Beneath  the 
skin,  it  covers  the  projections  of  bones,  thereby  increasing 
the  r()tnn<lity  and  adding  beauty  to  the  form.  In  the  oi^ 
bits  it  RcrvcH  as  an  elastic  cushiou  for  the  eye  to  roll  upon. 
In  the  palms  of  the  hands  and  soles  of  the  feet,  it  prevents 
injury  to  the  skin  from  ])reHsurt — and  in  being  a  bad  con- 
ductor of  caloric,  it  assists  in  preserving  the  body  of  uniform 
temiteraturo,  while  in  nutrition,  it  is  regarded  ae  the  great 
store-house  of  supply^  during  the  wasting  process  of  pro- 
tracted disease. 

THE   SEROUS   TISSUE. 

ANALYSIS. 

IDENTITT  WITH  CELLULAR  TISSUE,  FORM,  DITIItOVI,   RBrLBCTIOlfty   ITKOCTVaBs 

FUNCTIONS. 

The  serous  tissue  has  been  brought  under  the  same  head 
with  the  cellular,  being  regarded  by  the  highest  authorities 
as  a  modification  of  the  same. 

The  inflation  of  the  subjacent  cellular  texture  with  air, 
reduces  the  serous  membrane  to  the  same  form — ^protracted 
maceration  has  the  same  effect  with  greater  certainty: 
when  the  cellular  tissue  is  inflated,  the  parietes  of  the  cell 
strongly  resemble  the  finest  parts  of  the  serous  tissue — as 
seen  in  tlic  arachnoid  membrane. 

There  is  a  further  identity  of  functions  and  affections — 
exhalation  and  absorption  being  performed  in  each,  and 
dropsy  passing,  it  is  said,  readily  from  the  one  to  the 
other. 

The  form  of  the  serous  tissue  is  that  of  a  shut  sack.  It 
is  divided  into — 

Ist.  The  serous  tissue  proper,  as  the  peritoneum,  plura, 
tunica  arachnoids,  and  tunica,  vaginalis,  situated  in  the 
abdomen^  thorax^  cranium^  and  u2)on  the  testicle. 
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2d.  The  synovial  membranes. 

3d.  The  bursaB  mucossa. 

The  farm  of  the  serous  tissue  has  been  stated  to  be  that 
of  shut  sacs — this  is  true  of  all  except  the  peritoneum  of  the 
female,  which  is  open  at  the  extremity  of  the  fallopian  tubes. 
These  sacs  all  line  the  various  cavities  in  which  they  are 
found,  and  are  thence  reflected  upon  the  various  organs 
and  viscera.  These  reflections  have  different  names,  ac- 
cording to  their  situation,  uses,  attachments,  &c,  as  the 
omentum  gastro-hepaticum  or  minus,  omentum  gastro- 
oolicum.or  majus,  gastroHsplenicum,  mesentery,  meso-colon, 
meso-rectum,  the  ligaments  of  the  liver,  the  broad  liga- 
ments of  the  uterus,  the  ligaments  of  the  bladder,  &c,  all 
of  which  are  the  names  of  so  many  reflections  of  perito- 
neum, illustrating  its  position  and  connection  with  the 
stomach,  liver,  intestines  and  other  organs. 

The  serous  tissue,  with  some  few  exceptions,  forms  a 
complete  investment  to  all  the  organs  and  parietes  of  cavities 
with  which  it  is  connected ;  that  portion  surrounding  the 
walls  is  the  parietal,  that  covering  the  several  organs  is 
the  visceral  layer.  Its  continuity  as  one  unbroken  mem- 
brane, except  the  female  peritoneum,  is  admitted  by  all 
anatomists,  and  it  is  said  to  have  been  successfully  dis- 
sected, entire  and  complete,  without  the  slightest  rupture, 
from  the  abdominal  cavity  and  its  various  organs,  by  one 
Nicholas  Massa. 

How  the  peritoneum,  pleura,  &c.,  shall  cover  the  several 
viscera,  and  yet  these  same  viscera  be  upon  the  outside  of 
its  cavity,  is  often  a  difficulty  with  the  young  beginner  in 
anatomy.  The  comparison  with  the  double  night-cap,  is 
used  as  an  easy  and  familiar  illustration.  That  part  of 
the  cap  which  covers  and  fits  close  to  the  head,  represents 
the  peritoneum  covering  the  different  organs,  while  the  por* 
tion  that  floats  loose  above  the  head,  and  is  external,  repre- 
sents the  peritoneum  lining  the  interior  abdominal  walls. 
Now  it  is  plain  that  the  head,  though  covered  by  the  cap, 
is  not  in  its  proper  cavity,  but  on  the  outside.  And  so  with 
the  peritoneal  sac,  all  the  organs  are  upon  the  outside^  and 
6 


82 

obtain  a  covering  by  protruding  into  or   pushing  this 
membrane  before  them  into  its  carity. 

The  Btrudurt  of  the  serous  tissue  oonsists  of  thin,  white, 
transparent  membranes,  composed,  according  to  Mailer,  of 
fibres,  like  the  cellular  tissue,  collected  into  bandies,  and 
forming  a  membrane.  It  has  two  surfiaoeSy  the  one  tt- 
tached,  the  other  free.  The  free  surface  is  smooth,  pol- 
ished, and  constantly  lubricated  by  an  albuminoos  fluid, 
which  thus  allows  the  free  motion  of  the  several  organs 
upon  each  other;  and  the  microscope  shows  that  this  free 
surface  is  covered  by  an  epithelium,  formed  of  flattened 
scale-like  cells,  as  the  epidermis — polygonal  or  tesselated, 
and  having  each  a  nucleus  in  its  centre.  Some  of  these 
ccUh  are  seen  to  elongate  into  hair-like  filaments  called 
cilia,  which  are  in  constant  vibration,  and,  as  supposed, 
intended  to  prevent  stagnation  of  the  fluids  with  which 
they  are  in  contact. 

The  Synovial  Membranes  are  simply  serous  sacs  of  smaller 
size  found  about  the  different  joints.  They  line  the  in- 
ternal surface  of  the  capsular  ligaments,  and  are  thence 
reflected  upon  the  cartilages  covering  the  articular  ends  of 
the  bones.  They  are  also  seen  under  the  annular  liga- 
ments, around  tendons  and  beneath  fasciae.  The  synovial 
fluid  differs  from  the  serous  in  being  more  viscid. 

The  Burace  Mucosce  forms  the  third  division  of  the  serous 
system,  and  are  also  modifications  of  the  cellular  tissue. 
They  consist  of  serous  sacs,  most  generally  placed  between 
muscles  and  tendons  and  bones,  and  in  connection  with 
articular  cavities  and  ligaments.  They  secrete  a  fluid 
for  lubricating  the  parts  with  which  they  are  in  contact. 
Mr.  Hooper  enumerates  the  following:  The  head  has  4; 
the  shoulder  joint  11;  elbow  joint  4;  wrist  and  hands  15; 
hip  joint  12;  knee  joint  6;  the  foot  10 — making  62  bur- 
sro  mucosfe  to  the  wliole  body,  besides  others  more  irregular 
in  their  distribution. 

The  functions  of  the  serous  tissue  arc  those  of  secre- 
tion, exhalation,  and  absorption.  The  fluid  secreted  is 
designed  to  allow  free  and  easy  motion  among  the  several 
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Tiflcera,  1)etween  the  tendons  and  bones,  and  at  the  several 
joints.  Morbid  accumulations  of  this  fluid  constitute  sev- 
eral varieties  of  dropsy — as  ascites  in  the  peritoneum, 
hydrothorax  in  the  pleura,  hydrocele  in  the  tunica  vaginis 
testis,  &c 

A  variety  of  opinions  have  been  entertained  as  to  the 
uses  of  the  different  peritoneal  reflections,  particularly  the 
omentum  majus.  But  as  they  are  mostly  fanciful,  we  will 
only  mention  one,  which  seems  to  be  the  most  rational 
explanation,  and  that  is,  that  they  allow  of  the  free  ex- 
pansion of  the  organs  with  which  they  are  connected — as 
the  omentum  majus,  during  the  reception  of  food,  permits 
the  safe  enlargement  of  the  stomach,  and  the  broad  liga- 
ments, during  gestation,  that  of  the  uterus. 

The  sensibility  of  this  tissue  is  remarkably  obtuse  in  the 
healthy  state,  but  when  inflamed  causes  the  most  acute 
pain. 


CHAPTER  m, 

THE  VASCULAR  TISSUE. 

▲N^LTSIS, 

OBJSCT,  DBFIinTIOir   OP    CIRCULATIOV,  DITItlOlT,   B1TV1TI0K,    PORM,   AKABTOMO* 

tSt,  DIlTRIBimOV,   RBLATtONB,  DETBLOPMEKT. 

The  great  object  of  the  vascular  tissue  is  to  convey  the 
nutritive  fluid  to  every  part  of  the  body,  to  supply  the  ma- 
terials of  its  growth  and  renovation,  as  well  as  to  remove 
those  of  its  decomposition  and  waste.  The  performance  of 
this  duty  is  styled  circulation,  from  the  fact  that  the  blood 
beginning  at  the  heart  and  going  to  every  portion  of  the 
system,  and  then  back  again  to  the  heart,  moves  as  it  were 
in  a  circle;  hence  it  is  said  to  circulate;  and  the  function 
itself,  as  just  stated,  is  called  the  circulation. 

The  heart,  arteries  and  veins  constitute  the  parts  be- 
longing to  the  circulation  proper — the  first  being  the  cen- 


tral  orgaa  for  propslling  ths  Uood,  tha  leond  qonTByuig 
it  to  9ftTj  part  of  th«  iTBtam,  vhila  iha  third  rrtunn  it 
iMck  agun  to  the  heart 

Berides  this  general  circnUtioii,  thtre  is.  alao  duti>- 
goiahed  the  pulmonarj,  tiie  portal,  the  CKpOlary  mad  tht 
lymphatic  circulations. 

The  Tkscttlar  tiBaae  belonging  to  each  of  thsM  dreala- 
tioni  will  be  examined  in  the  order  of  their  t 
which  physiology  shows  to  be — 

1.  The  Capillary. 

2.  The  Portal. 

3.  The  General. 

4.  The  Pulmonary. 

6.  The  Lymphatic,  an  appendage  to  the  blood  cSxcalmlkm. 

THZ  CAPILUXT  TOOUB. 
Fi>.9. 


The  capillary  tiasne  (from  capillus,  a  hair,)  is  sitnated 
between  the  arteries  and  the  veins,  at  the  termination  of 
the  one  and  the  commencement  of  the  other. 

Fia.  6  ihowi  tbe  MpUlvrie*  betwMii  the  tarmiDitioii  of  the  utariei  ud  the 
esnmeiiMiiieDt  of  tbe  Tcioi  la  a  frogi  foot.  Mqnifled  Ibree  diuneten.  « 
OsnluiUtbeMtwlei. 
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The  precise  point  of  separation  is  not  determined;  hence 
this  tissue  is  viewed  as  a  system  of  vessels  belonging  neither 
to  the  arteries  nor  the  veins,  but  one  suirgeneriaj  and,  ac- 
cording to  Bichaty  independent  in  its  action. 

The  microscope  reveals  the  capillary  tissue  to  consist 
of  a  multitude  of  very  minute,  hair-like  vessels,  having 
distinct  parieties,  and  assuming  the  form  of  a  net-work« 
Though  this  is  the  general  form,  there  is  found  to  be  some 
variation  from  the  different  sizes  of  the  meshes,  and  from 
their  being  elongated  or  not  The  capillary  arrangement 
in  the  small  intestines,  according  to  Soemmering,  is  arbor* 
ascent;  in  the  muscles  a  bunch  of  twigs;  in  the  tongue  a 
hair  pencil;  in  the  liver  a  star;  in  the  schneiderian  mem-^ 
brane  a  trellis-work;  in  the  choroid  plexus  of  the  brain, 
and  testicle,  a  lock  of  hair;  in  the  kidneys  glomerulate. 
The  capillaries  are  the  minutest  tubes  in  the  body,  con- 
sisting, says  Beclard,  of  thin,  soft,  transparent  walls;  and, 
according  to  MuUer,  having  a  mean  diameter  of  1.3700  to 
1.1850  of  an  inch,  allowing  sufficient  space  for  the  free 
passage  of  the  blood  globules,  which  are  only  from  the 
1.5000  to  the  1.3000  of  an  inch. 

The  structure  of  the  capillaries  is  regarded  by  Schwann 
as  fibrous,  the  same  as  the  larger  vessels,  and  their  con- 
tractile power  experiments  demonstrate  to  be  far  greater. 

The  capillaries  are  not  equally  abundant  in  every  por- 
tion of  the  body.  The  quantity  is  estimated  by  injections, 
congestions  and  inflammations.  An  opinion  prevailed  that 
the  whole  body  was  made  up  of  blood-vessels,  from  the  very 
minute  injections  of  the  celebrated  Buysch.  The  micro- 
scope, however,  shows  that  various  parts  of  the  body  are 
more  vascular  than  others,  and  that  there  are  some  en- 
tirely destitute  of  any  vessels  whatever.  The  mesentery, 
or  the  web  of  the  frog's  foot  under  the  microscope,  pre- 
sents its  most  minute  capillaries,  those  admitting  but  one 
globule,  as  separated  by  a  considerable  space,  while  in  the 
mucous  membrane,  belonging  to  the  organs  of  respiration, 
in  the  same  animal,  it  has  been  observed  to  be  impossible 
to  stick  a  very  fine  needle  without  opening  several  of  these 
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YCBsels.  The  skin  of  man  also  sbows  that  tiiAra  is  no  point 
on  its  surface  that  can  be  pricked  without  drawing  Uood. 
The  mucous  membranes  are  as  abundantlj,  if  not  mora  scv 
supplied  with  capillary  vessels  than  the  skin.  The  cartil- 
ages, epidermis  and  hair  are  not  penetrated  hj  iigeetioiiy 
and  show  no  blood-ressels  whatever.  Th^  Ugnmentons 
structure,  the  dura-mater,  periosteum,  Ao,  have  few  blood* 
vessels. 

The  question  here  arises,  if  these  parts  hmrm  f&w  or  no 
blood-vessels,  how  do  they  grow  and  how  sra  they  nour- 
ished? The  answer  to  this  question  led  Bichat  to  believs 
and  assort  that  there  was  another  kind  of  capillaries  be- 
sides the  sanguineous,  which  carried  the  serous  or  colorless 
portions  of  the  blood  to  the  white  structures,  and  .whidi 
he  called  cxhalants.  The  existence  of  exhalant  Teasels  has 
never  l)con  satisfactorily  demonstrated,  though  admitted 
by  innny  to  exist  The  lymphatic  capillaries  oome  nnder 
tlie  same  head,  both  of  them  bdng  considered  equally  ne* 
ccRsary  for  development  and  support  to  the  white  organs, 
UH  the  sanguineous  capillaries  are  to  all  other  parts. 

Various  agents  are  capable  of  acting  on  the  capillaries, 
producing  contraction  and  dilatation,  and  these  nuqr  be 
inechanical,  chemical  or  mental. 

The  principal  functions  of  the  capillaries  ara  those  of 
nutrition  and  secretion,  and  their  independent  action,  ac- 
(;c)rding  to  Bichat,  that  of  carrying  on  their  own  eircola- 
tion  without  the  heart,  and  also  of  giving  the  impnlsive 
power  to  tlio  veins. 

This  independent  action  in  the  capillary  system,  if  one 
pari  of  the  body  can  in  any  sense  bo  said  to  be  indepen- 
(jiaii  of  every  other  part,  seems  most  likely  true,  as  there 
arn  HdUia  animals  low  in  the  scale  of  being,  which  are 
i'uiir^*^y  without  heart  and  blood  vessels,  and  possess  no 
iiiht'T  kind  of  circulation  but*  the  capillary,  which  is 
tfiifiUul  aM  the  primitive  or  fundamental  circulation. 
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THE  BKCOiro  OE  POETAl  BTBTSat  OB  CIECULATION. 

The  portal  by 
eome  physiologists, 
is  considered  the 
primary  circula- 
tion. 

Afeckel  remarks, 
''we  are  deficient 
in  exact  observa- 
tions relatively  to 
what  parts  of  the 
vascular  system  are 
formed  first,  either 
in  man  or  in  the 
mammalia.  Kever- 
theless,  we  may  ad- 
mit, as  almost  cer- 
tain, that  the  veins 
appear  before  the 
arteries,  and  that 
the  first  are  those  of  the  nmbilical  vesicle — for  it  is  proved 
in  birds  that  the  vitelline  veins,  and  particularly  the  om- 
phalo-mesenteric,  are  soonest  developed.  Now,  the  umbili- 
cal vesicle,  in  man,  corresponds  exactly  with  the  vitelline 
sac  of  birds." 

"As  to  the  mode  of  development  of  the  vessels,"  continue 
this  Anatomist,  "we  learn  the  following  from  what  occurs 
in  the  egg.  When  at  some  distance  from  the  embryo,  we 
see  in  the  membrane  of  the  yolk,  which  is  at  first  homoge- 
neous, certain  rounded,  circumscribed  rents,  which  are  filled 
with  a  mass  more  fluid.  These  rents  are  at  first  entirely 
separated  from  each  other,  and  appear  like  islands  in  the 

Fia.  6.  The  vena-portirum — ■  inrerior  meieDtcric  Tein.  (  The  paocreu. 
c  The  iplenie  Tein.  d  The  spleen,  t  Gastric  veins  uniting  wilh  the  splenic. 
/Superior  mesenteric  tein.  g  Deaeending  portion  of  duodenum.  A  Transiene 
portion,  i  Vena  portanim.  j  Hepatic  arterj.  k  Ductus  commuuis,  chole* 
doebof.  I  DiTtiion  of  tbucIb  and  duct  at  the  transrene  fissure  of  the  lever. 
m  Cjnie  duet. 
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rest  of  the  mass — ^new  lacunaB  are  gradually  formed 
substance  of  the  membrane  of  the  yolk,  which  increa 
number  of  islands,  and  give  rise  to  a  fine  net  work  o 
sels,  which  ramify  exceedingly — these  soon  contaii 
bloody  instead  of  the  clear,  thin  fluid  which  first  filled 
This  vascular  net-work  is  the  commencement  of  the  on 
lo-mesenteric  vein — its  trunk  is  not  the  first  poHion  foi 
but  the  ends  of  the  vessel  appear  soonest,  these  grad 
unite  into  branches  and  finally  produce  the  trunk.    \ 
the  omphalo-mesenteric  vein  is  thus  once  formed,  the  n 
the  vascular  system  produces  itself  as  follows: 

''The  vein  bends  from  below  upwards,  and  dilates  on 
anterior  face  of  the  body  of  the  foetus  to  form  the  h< 
From  this  the  trunk  of  the  arteries  of  the  body  ari 
which  carries  the  blood  to  the  organs,  and  after  this 
see  the  accompanying  veins.    The  vessel  into  which 
omphalo-mesenteric  vein  opens,  or  to  speak  more  exac> 
into  which  it  is  changed,  is  the  vena  ported.    This,  wh 
at  a  later  epoch  finds  itself  simply  enclosed  in  the  gene 
system  of  the  veins  of  the  body,  constitutes  at  present  1 
principal  trunk,  and  at  its  upper  part  produces  the  hear 

The  portal  system,  in  connection  with  the  general  ai 
pulmonary,  have  each  a  common  fomiy  which  is  compare 
to  a  tree  consisting  of  a  trunk,  branches,  twigs,  and  ramu 
cules.    The  portal,  aituaied  entirely  within  the  abdomim 
cavity,  has  its  trunk  about  three  inches  in  length,  lyin 
between  the  duodenum  and  the  liver.    Its  roots  are  th 
numerous  capillaries  arising  from  the  small  and  large  intefi 
tines,  the  stomach,  pancreas,  and  spleen,  while  the  almos 
endless  divisions  and  subdivisions  in  the  liver,  are  th< 
different  branches  and  twigs  of  the  tree.    The  liver  ic 
viewed  as  the  oentre  of  this  circulation. 

The  structure  of  the  portal  vessels  consists  of  three  mem- 
branes, an  external,  middle,  and  internal.  The  first  is  a  con- 
densed cellular  tissue,  not  so  strong  as  in  the  arteries.  The 
fiecond  is  fibrous  and  contractile,  and  by  some  considered 
muscular,  having  its  fibres  running  longitudinally;  while 
the  third  is  a  delicate  serous  membrane,  having  a  smooth 
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polish,  and,  according  to  Eenle,  an  epithelinm  composed 
of  resicles  and  scales,  analogous  to  those  of  serous  and 
mucous  memhranes. 

The  portal  vessels  are  veins,  but  differ  from  other  veins  _ 
in  not  having  any  valves.  They  are  endowed  with  the 
properties  of  contractility,  extensibility,  and  elasticity. 

Their  /unc/ton  is  to  convey  venous  blood,  of  the  darkest 
kind,  from  the  abdominal  digestive  organs,  except  the  liver, 
to  this  gland,  where  the  hile  is  separated  from  it  The 
dwttu  veaoaus  is  the  connecting  link  between  the  portal 
and  the  next  or  general  circulation. 


THE  THntB  OB  QENXRAL  dRCUUtlOIf. 

Pi«.  7.  7}]e  general  circulation  is  styled  the  true, 

or  Circulation  Proper. 

It  commences  in  the  left  ventricle  of  the 
heart  by  the  aorta,  extends  and  ramifies 
through  every  part  of  the  body,  and  then 
returns,  by  the  vena  cava,  back  again  to  the 
heart  upon  its  right  side,  thus  completing 
the  circle.  From  this  mode  of  distribution, 
we  have  theybrm  of  two  trees — one  the  aorta, 
the  other  the  vena  cava — the  former  carrying 
the  blood  from  the  centre  to  the  circumfer- 
ence, the  latter  bringing  it  back  changed, 
from  the  circumference  to  the  centre.  The 
heart  is  the  centre.  ' 

The  heart,  arteries  and  veins,  then,  com- 
prise the  three  natural  divisions  of  the  gen- 
eral circulation. 
M.  Bichat  makes  two  great  divisions  of  this  circulation. 

Ist  The  vascular  system  of  red  blood. 

2d.  The  vascular  system  of  black  blood. 

The  first  divinon  commencing  in  the  lungs,  with  the  red 

Fin.  7  reprcMDU  Iha  btood  moting  in  a  circle.  1  1,  Superior  and  Inferior 
Can.  3,  Right  Anrlcle.  S,  Left  Ventricle.  4,4,  Aorta  and  common  Carotid 
Artcrj. 
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l»loo<l,  hy  the  pulmonnry  veins,  proceeding  from  thence  to 
the  left  Hi<le  of  tlic  lieart,  thence  by  the  aorta,  to  every  part 
of  tlic  hod y.  The  Hocontl  diviHion  beginning  'with  the  black 
])loo(I,  in  the  extremitie8  and  circumference  of  the  bodr, 
and  prooeiMlin;::  tlience  to  tlic  lungs,  its  place  of  termination. 

It  will  he  nvon  that  this  mode  of  division  includes  an- 
other and  diHtinct  circulation  in  the  lungs,  to  be  noticed  in 
another  place. 

The  direction  of  the  vessels  belonging  to  the  vaacnlar 
system,  with  some  exceptions,  is  generally  straight,  and 
procoedH  in  ri^ht  lines. 

All  itH  different  divisions  have  free  communication,  the 
one  with  tlio  other,  as  the  capillary,  portal,  general,  and 
pulmonary.  So  likewise  witli  the  several  parts  composing 
each  division.  This  mode  of  connection  is  called  AnaaUh 
moHia,  (from  ayo.  through,  and  $of*o,  mouth,)  where  the  ves- 
sels op(Mi  like  mouths,  and  run  into  each  other.  By  means 
of  injectioiiR,  the  arteries  are  often  traced  into  the  veins — 
the  lynipliatics  also;  thus  demonstrating  the  free  inter- 
course between  the  arterial,  venous,  and  lymphatic  systems. 

J.  F.  Meckel  points  out  three  different  forms  of  anasto- 
mosis in  the  arteries: 

1st.  Where  two  arteries  run  into  each  other  and  form  an 
arch,  tlie  place  of  union  not  being  known.  This  is  the  most 
common  form,  and  is  alwavs  found  at  the  different  artica- 
lations,  and  among  the  branches  of  the  mesenteric  arteries 
in  tlie  abdomen.  A  most  striking  example  of  this  form  is 
the  beautiful  curve  formed  by  the  union  of  two  branches  of 
the  superior  and  inferior  mesenteric  arteries,  called  the 
great  meso-i'olic  arch,  and  a  hundred  similar  arcades  can 
be  seen  in  the  intestiiial  arteries. 

The  '2d  form  of  anastomosis,  is  where  two  vessels  unite 
by  a  small  transverse  branch,  as  in  the  anterior  and  poste- 
rior cerebral  arteries  forming  tbe  circle  of  Willis,  and  in 
the  pulmonary  artery  and  aorta  joined  by  the  ductus  arte- 
riosus. 

The  3d  form  is  where  two  vessels  come  together  at  an 
acute  angle,  to  form  one  common  trunk,  as  wc  see  at  the 
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base  of  the  brain,  where  the  two  vertebrals  unite  to  form 
the  basilar  artery. 

The  utility  of  this  arrangement,  by  anastomosis,  between 
the  diflTerent  divisions  of  the  vascular  system  and  the  diflfer- . 
ent  parts  of  each  division,  is  strikingly  seen  in  the  safety 
it  confers,  in  the  numerous  accidents  and  operations  to 
which  the  human  frame  is  daily  subject.  As,  for  instance, 
when  the  main  vessel  leading  to  either  extremity,  as  the 
femoral  or  axillary  artery,  shall  either  by  accident,  disease, 
or  an  operation,  be  divided  or  become  obliterated,  the  limb 
would  necessarily  die,  were  it  not  for  this  wise  provision  of 
nature,  in  making  the  branches  which  go  off  from  above 
and  below  the  point  of  the  injured  vessel,  come  together, 
and  thus  carry  on  the  circulation. 

The  structure  of  the  arteries,  as  of  the  vena  portae,  con- 
sists of  three  membranes  or  coats,  an  external,  middle,  and 
internal.  The  external  is  condensed  cellular  tissue,  very 
strong  and  resisting,  composed  of  filaments  closely  bound 
together,  never  containing  any  fat,  and  connected  with  the 
surrounding  parts.  The  middle  coat,  called  also  the  mus- 
cular, is  regarded  as  the  proper  arterial  tunic  Its  fibres 
are  yellowish,  brittle,  elastic,  and  contractile.  They  sur- 
round the  artery  in  a  circular  manner,  though  not  forming 
complete  rings,  and  are  considered  by  many  as  essentially 
muscular  in  their  character.  The  microscope  divides  this 
middle  coat  into  three  laminae,  an  outer,  yellow,  thin,  elas- 
tic— a  middle  of  circular  muscular  fibres,  and  an  inner  of 
muscular,  but  longitudinal  fibres;  hence  this  peculiar  com- 
bination of  structure  and  properties  in  this  middle  coat 
explains  how  it  is  that  when  an  artery  is  dilated,  it  returns 
by  its  elasticity  to  its  former  natural  state — and  how,  from 
its  muscularity,  it  can  be  so  contracted  as  to  entirely  de- 
stroy its  diameter  and  arrest  the  circulation.  The  experi- 
ments of  Mr.  Hunter,  as  well  as  the  daily  operations  of  the 
surgeon,  conclusively  establish  the  power  of  contraction  in 
the  arteries. 

A  circular  section  made  in  the  aorta  of  a  horse  bled  to 
death,  measured  at  first  five  inches  and  a  half,  on  being 
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Btrctclicd  it  reached  to  ten  inches  and  a  half,  and  when  let 
alone  it  contracted  to  six  inches,  when  it  became  stationary; 
the  diflferenco  between  six  and  ten  and  a  half  inches,  ii 
the  measure  of  its  elastic  force,  while  half  an  inch  is  due 
to  muscular  contraction. 

Mr.  Arnott  makes  the  following  statement,  proving  the 
contractility  of  the  arteries.  1.  A  small  living  artery  cat 
across,  soon  contracts  so  as  to  close  its  canal  and  arrest 
hemorrhage;  2.  Wliilo  an  animal  is  bleeding  to  death,  the 
arteries,  accommodating  themselves  to  the  decreasing  quan- 
tity of  blood,  contract  far  beyond  the  degree  to  which  their 
simple  elasticity  would  carry  them.  3.  The  artery  of  a  living 
animal,  if  exposed  by  dissection  to  the  air,  sometimes  will 
contract  in  a  few  minutes  to  a  great  degree,  and  in  anch  a 
case  only  a  single  fibre  of  the  artery  may  be  affected, 
narrowing  tlie  channel  like  a  thread  tied  round  11  4. 
When  a  living  artery  is  tied,  the  part  between  the  ligature 
and  the  nearest  branch  on  the  side  of  the  heart,  gradually 
contracts  and  becomes  at  last  a  solid  and  impervious  cord. 
The  ]>r()])crty  of  contractility  in  the  arteries  is  admitted 
by  all,  but  that  it  is  due  to  muscular  structure  is  the  point 
in  dis])ute.  One  point  of  distinction,  as  mentioned  between 
the  contraction  of  arteries  and  that  of  muscle,  is  that  the 
former  cannot  bo  excited  under  the  strongest  electric  and 
galvanic  stimuli,  while  the  muscles  can. 

JIlaHticity  has  been  stated  to  be  another  property  of  the 
middle  coat,  by  which,  if  the  artery  be  contracted  too  much, 
it  will  dilate,  and  if  dilated  too  much  it  will  again  return 
to  its  natural  size — and  upon  this  property,  combined  with 
the  muscular  contractions  of  the  heart,  depends  the  jetting 
of  the  blood  observed  in  the  arteries. 

The  internal  coat  of  an  artery  is  smooth,  resembling  se- 
rous membrane,  and  a  continuation  of  that  lining  the  cavity 
of  the  heart,  wliich  by  its  duplication  forms  the  valve  found 
at  the  moutli  of  the  aorta  and  pulmonary  artery.  This 
coat  18  connected  to  the  middle  by  fine  cellular  tissue,  and 
in  advanced  age  is  often  subject  to  ossification  or  calcareous 
concretion. 
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The  arteries,  in  addition  to  their  three  coats,  are  supplied 
with  nutrient  vessels,  vasa  vasorum,  as  well  as  nerves  from 
the  neighboring  parts.  They  are  also  surrounded  by  a  cel- 
lular covering  called  the  ahecUh  of  the  artery. 

The  veins  consist  of  the  same  number  of  coats  as  the  ar- 
teries, though  much  more  delicate  and  weak  in  their  struc- 
ture, and  readily  collapse  when  empty  or  divided.  The 
middle  coat  is  decidedly  muscular  at  the  entrance  of  the 
larger  veins  into  the  heart,  and  the  di£ference  between  this 
coat  and  that  of  the  arteries  is,  that  while  the  fibres  are 
chiefly  circular  in  the  arteries,  they  are  mainly  longitudinal 
in  the  veins,  which  distinction  in  the  arrangement  of  the 
muscular  fibres  of  these  two  kinds  of  vessels,  has  been  con- 
sidered a  fundamental  and  essential  point  in  the  physiology 
of  circulation. 

The  inner  coat  of  veins  is  also  serous,  and  continuous 
with  that  lining  the  cavity  of  the  right  heart.  Its  great 
peculiarity  is  in  having  valves — formed  by  its  duplication — 
whose  free  edge  looks  towards  the  heart;  they  consequently 
favor  the  onward  circulation  of  the  blood,  while  they  as 
effectually  hinder  its  retrograding. 

Each  valve  has  a  semi-circular  shape,  is  connected  by  its 
convex  edge  to  the  interior  surface  of  the  vein,  which,  being 
dilated  at  this  point,  presents  a  knotted  appearance.  These 
valves  are  most  numerous  in  the  extremities,  and  more  abun- 
dant in  the  superficial  than  the  deep-seated  veins.  They 
exist  generally  in  pairs — three  have  been  found  together, 
and  sometimes  there  is  only  a  single  one,  as  at  the 
mouths  of  the  coronary  vein,  vena  azygos,  and  vena-cava 
ascendens.  They  are  absent  in  the  large  trunks,  as  the 
venae  cavae,  venas  innominatse,  internal  jugulars,  iliacs^ 
portal  veins,  and  the  sinuses  of  the  brain. 

The  veins  have  their  vasa  vasorum,  like  the  arteries. 
They  also  possess  the  properties  of  contraction  and  expan- 
sion, and  are,  in  some  measure,  elastic. 
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THE  ARTERIAL  IBEBi 


M>TniI5mON  OF  THE  ARTERIAL  TREK. (FlO.   8.) 

We  only  juiriH.se.  in  this  place,  giving  R  general  outline 
of  tlu*  artorial  tret*.  (»r  a  rapiil  summary  of  its  primary 
branches,  nsorving  the  detail  fur  a  more  appropriate  place. 


B.  A^rendins:  AorU — its  branches, 

1.  The  iicKi  Coronary  Artery. 

2.  The  left  Coronary  Artery. 

C.  Arteria  Intiominala. 

DD.  Subclavian  Aitery — brmDcbes, 

1.  The  Vertebral  Artery. 

2.  Intrnial  Mammary. 

3.  Inferior  Thyroid.  1 

4.  C«*r\icalis  .4scendenft. 

5.  Tran«ver«alis  Colli. 

6.  Transversalis  Humeri. 

7.  Fit  St  and  MTond  Intercostals. 

8.  Supra  Scapularis. 

££.  Axillary  Artery — branches, 

1.  Siipericir  Thoracic. 

2.  Thoracica  Lone:a. 

3.  Thoracica  Acromialis. 

4.  Stib«capijlari9. 

5.  Circumilexa  Posterior. 

6.  Circumflexa  Anterior. 

FF.  Hracliial  Artery— branches, 

1.  Profunda  Superior. 

2.  Anastomotica  Major. 
G.  Radial  Artery — branches, 

1.  Recurrens  Iladialis  Anterior. 

2.  Superficialis  Volae. 

3.  Arcus  Profundus,  h.  Arteria  Dor^ 

salis  Pollicis. 
H.  Ulnar  Artery — branches, 

1.  Recurrens  Ulnaris  Anterior. 

2.  Recurrens  Ulnaris  Posterior. 

3.  Arteria  Dorsalis. 

4.  Arcus  Superficialis. 

5.  Digital  branches — a,  b,  c,  d,  e,  f. 
1.  Interosseous  Artery — branches, 

1.  Interossea  Superior  Perforans. 

2.  2d  Interossea,  from  the  right  Ra- 

dial Artery. 
K.  Com.  Carotid  Artery — divided  into 
L.  External  Carotid — branches, 

1.  Superior  Thyroid. 

2.  Lingual. 

3.  Facial. 

4.  Occipital. 

5.  Posterior  Auricular. 

6.  Internal  Maxillary. 

7.  Transverse  Facial. 

8.  Temporal. 

M.  Internal   Carotid — 2d  division  of 
common  Carotid — branches, 
i:  Anlcftor  Cerebral. 

2.  Middle  Cerebral,  Arteria  Media 

Cerebri. 

3.  Arteria  Communicans. 


X.  Vertebral  Artery — branches. 
Anterior  and  Posterior  Cerebellar 
Arteriet. 
O.  Basilar  Artery — ^brancheSt 

1.  Arteria  Communicana. 

2.  Posterior  Cerebral. 

P.  Thoracic  Aorta-— branches, 

1  to  10,  the  IntercoataJa. 
Q.  Abdominal  Aorta — branches, 

1.  Phrenic  Arterj. 

2.  Cocliac^— diTlding  Into 

3.  Gastric,  ^ 

4.  Hepatic,  >  Arteries. 

5.  Splenic,  i 

6.  Superior  Mesenteric. 

7.  Renal  Capsular. 

8.  Emulgent. 

9.  Spermatic. 

10.  Inferior  Mesenteric. 

11.  Lumbar. 

12.  Middle  Sacral  Arterr. 

R.  Common  Iliac  Arterv,  dirided  into 
S.  Internal  Iliac — branches, 

1.  Obturator. 

2.  Gluiial. 

3.  Ischiatic. 

4.  InterrAl  Pudic. 

T.  External  Iliac— 2ddiTision  ofcom- 
mon  Iliac — brancbea, 

1.  Epigastric. 

2.  Circumflexa  Ilii. 

U.  Femoral  Artery— 3.  Profunda  ^fV 
moris — branches, 
L  External  Circumflex. 

2.  Internal  Circumflex. 

3.  Perforantes. 

V.  Popliteal  Artery — branches, 

1.  Superior  External  Articular. 

2.  Superior  Internal  Articular, 

3.  Middle  Articular. 

4.  Inferior  External  Articular. 

5.  Inferior  Internal  Articular. 

X.  Anterior  Tibial  Artery — branches, 

1.  Recurrens  Tibialis. 

2.  Internal  Malleolar. 

3.  External  Malleolar. 

Y.  Posterior  Tibial  Artery — branches, 

1.  External  Plantar. 

2.  Internal  Plantar. 

a,  b,  c,  d,  c,  f,  digital  branches* 
Z.  Fibular  Artery — branches, 

1.  Anterior. 

2.  Posterior. 


?? 
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The  aorta,  the  gnat  tnuk af  Oia  toaa^  hm  itmrnnprnh 
the  superior  part  of  the  left  ventrida  of  Ika  haar^  aaoadb 
behind  the  palmonarj  arlvj  to  the  rig^t  aida^  mi  a  bid 
with  the  articulation  of  the  aeeond  rib  wiA  Hb  oartilan 
then  croeses  transreraelj  aboat  an  inck  bebnr  Ihm  upfm 

edge  of  the  gtemnm  to  the  left  aide,  where  it  mafaa  >  aeawJ 
torn  downwards  and  inwards  to  tiie  bodies  of  Ihm  tibirdsr 
fimrth  dorsal  rertebno.  This  oouse  of  Aa  aoria  daaeribsi 
a  cnnre  called  its  atnkf  consisting  of  an  asomdi^g^  traw- 
Terse,  and  descending  portions.  From  the  arck  we  faXkm 
the  aorta  descending  through  the  thorax  iqwn  Ijbm  left  ails 
of  the  rertebral  column  to  the  diaphragm,  bnaoaUt  lbs 
crura  of  which  muscle  it  passes,  and  thenoa  eoiitiinMa  ts 
descend  on  the  median  line  to  the  space  betweaa  the  fimrlh 
and  fifth  lumbar  Tertebrs,  where  it  terminates^  diridiqg 
into  the  common  iliacs. 

The  portion  abore  the  diaphragm,  beginning  wiA  Ae 
arch,  is  called  the  thoracic  aorta — ^the  portion  bdow  ia  the 
abdominal  aorta. 

The  first  branches  giren  off  by  the  aorta  after  levring  tiie 
heart,  are  the  coronary  arteries — two  in  number — the  riglit 
and  left,  which  supply  the  right  and  left  portioaa  of  the 
heart    The  next  in  order  are  those  coming  off  from  the  aich, 
which  are  the  arteria  innominata,  the  left  carotid,  and  Iha 
left  Bubclayian.    These  are  large  and  important  braaehai^ 
supplying,  with  arterial  blood,  the  head,  neck,  and  saperior 
extremities.     The  arteria  innominata,    after  prooeediqg 
about  an  inch  and  a  quarter,  divides  into  two  branches,  Aa 
right  carotid  and  the  right  subclavian.    The  former  pasass 
up  the  right  side  of  the  neck  to  opposite  the  comer  of  the 
08-hyoides,  where  it  again  divides  into  the  external  and 
internal  carotid  arteries,  the  former  supplying  the  right 
side  of  the  face  and  the  right  and  posterior  parts  of  the 
head,  together  with  the  right  upper  neck,  while  the  latter 
enters  within  the  cranium  and  supplies  the  right  half  of 
the  brain. 

The  left  carotid,  arising  from  the  arch  of  the  aorta, 
pursues  a  similar  course  upwards  upon  the  left  side  of  the 
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neck,  has  a  similar  division  at  the  os-hjoides,  into  exter- 
nal and  internal  carotids,  supplies  with  a  like  number  of 
branches  the  left  upper  half  of  the  neck,  face,  side  and 
posterior  parts  of  the  head;  while  the  left  internal  carotid 
supplies  tiie  left  half  of  the  brain. 

The  whole  number  of  branches,  of  any  magnitude,  which 
belong  to  the  carotids  upon  both  sides  of  the  neck,  are  about 
22;  16  of  this  number  going  to  the  upper  neck  and  exterior 
head,  while  the  remaining  supply  the  brain. 

The  subclavian  artery,  having  its  origin  on  the  right  side 
from  the  arteria  innominata,  and  on  the  left  from  the  arch 
of  the  aorta  proceeds  in  the  first  stage  of  its  course  to  the 
scaleni  muscles,  between  the  anterior  and  middle  of  which 
it  passes.  It  then  proceeds  between  the  clavicle  and  first 
rib  to  the  tendons  of  the  latissimus  dorsi  and  teres  major 
muscles,  over  which  it  passes,  completing  the  second  stage 
of  its  course.  We  now  follow  it  down  the  arm  along  the 
inner  edge  of  the  biceps  muscle,  upon  the  brachialis  anticus 
to  a  little  below  the  elbow  joint,  forming  its  third  and  last 
stage,  where  it  divides  into  the  radial  and  ulnar  arteries, 
which  supply  the  forearm  and  hand.  These  three  stages 
have  received  distinct  names — the  first  stage  is  called  the 
subclavian,  the  second  the  axillary,  the  third  the  humeral. 
Fite  branches  belong  to  the  first,  eight  to  the  second,  and 
six  to  the  third  stage.  The  whole  number  of  primary 
branches  belonging  to  the  two  subclavian  arteries,  which 
supply  the  upper  extremities,  is  about  38. 

The  chest  and  its  organs  are  next  in  order  as  we  pro- 
ceed down  the  body  and  follow  the  course  of  the  arterial 
trunk. 

The  aorta  having  made  its  curve,  gives  off  the  bronchial 
arteries  to  the  lungs;  the  (esophageal  branches,  five  or 
six  in  number,  to  the  oesophagus;  posterior  mediastinal 
branches,  as  the  name  imports,  to  the  mediastinum;  and 
ten  intercostal  branches  to  the  intercostal  spaces  and  walls 
of  the  chest — the  two  upper  intercostal  spaces  being  sup- 
plied from  the  subclavian.  These  arteries  being  all  in 
pairs,  the  whole  number  supplying  the  chest  is  about  40. 
1 
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The  aorta  having  passod  the  diaphragm,  beoomea  ahdom- 
inal  and  distributes  its  branches  in  the  following  order.  L 
The  phreniCf  two  in  number,  to  the  diaphragm.  2.  TIm 
ccdiciCy  a  single  trunk,  which  divides  into  three  liranchei 
that  supply  the  stomach,  liver  and  spleen^  called  the 
gastric,  hepatic  and  splenic  arteries.  3.  The  «ig9ertbr  ma- 
eniericj  about  lialf  an  inch  below  the  cceliac,  sends  off  inno- 
mcrable  branches  which  go  to  the  small  intestine,  and  the 
ascending  and  transverse  i)ortion  of  the  large.  4.  The  emdr 
gent  arteries  come  from  the  aorta  at  right  angles,  and  go 
to  the  right  and  left  kidneys.  5.  The  spermaHe  going  to 
the  testicles,  are  small  and  of  great  length.  6.  The  inferior 
mesenteric  is  a  single  trunk,  supplying  the  left  colon.  7. 
The  lumbar  arteries,  from  three  to  five  in  number,  supply 
the  walls  of  the  abdomen.  These  are  all  the  primaiy 
branches  given  off  by  the  abdominal  aorta  to  its  termina- 
tion, and  are  about  19  in  number.  The  whole  number  sent 
off  by  the  arterial  trunk  from  its  commencement  to  its  ter- 
mination, counting  the  two  terminating  branches,  is  about 
66 — five  from  the  curve,  forty  from  the  thoracic,  and 
twenty-one  from  the  abdominal  aorta. 

The  aorta,  as  already  stated,  terminates  at  the  space  be- 
tween the  fourth  and  fifth  lumbar  vertebrae,  from  whence 
proceed  the  common  iliacs,  which  go  to  the  sacro-iliac  sym- 
physis, and  there  divide  into  two  main  branches,  the  inter- 
nal and  external  iliac  arteries.  The  former  supply  the 
pelvic  cavity  and  its  viscera,  tlie  latter  go  to  the  inferior 
extremities. 

The  principal  branches  of  the  internal  iliac  or  hypogas- 
tric artery  are,  1,  the  ilio  lumbar;  2,  the  lateral  sacral;  S, 
the  obturator;  4,  the  middle  haemorrhoidal;  6,  the  uterine 
peculiar  to  females;  6,  the  vesical;  7,  the  gluteal;  8,  ischiatic, 
which  go  to  the  rectum,  bladder,  vesiculae  seminales,  pros- 
tate gland,  and  walls  of  the  pelvis,  while  the  same  branches 
supply  the  vagina,  uterus,  ovaries  and  common  parts  of  the 
female. 

The  external  iliac  artery  is  so  called  till  it  reaches  Pou- 
part's  ligament,  when  it  becomes  femoral.    It  gives  off  but 
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two  branches  in  its  course,  and  these  at  its  termination: 
1,  the  epigastric,  and,  2,  circumflexa  ilii. 

The  femoral  artery,  commencing  at  Poupart's  ligament, 
is  to  be  found  at  a  point  half  way  between  the  anterior  supe- 
rior spinous  process  of  the  ilium,  and  the  symphysis  pubis, 
situated  behind  this  ligament  and  upon  the  common  union 
of  the  psoas  magnus,  and  iliacus  internus  muscles;  thence 
it  crosses  the  pectinalis,  adductor  brevis  and  longus,  along 
the  inner  edge  of  the  rectus,  and  behind  the  sartorius  to  the 
tendon  of  the  adductor  magnus,  which  it  perforates.  There 
it  becomes  popliteal  and  continues  such  to  the  aperture  in 
the  interosseous  ligament  of  the  leg,  where  it  divides  into 
anterior  and  posterior  tibial  arteries,  supplying  the  leg 
and  foot.  The  femoral  arteries  give  off  each  four  principal 
branches  to  the  thigh ;  the  popliteal,  five  to  the  knee-joint, 
and  the  two  terminating  branches  of  the  popliteal,  to  the 
leg  and  foot.  The  whole  number  of  primary  branches 
supplying  the  lower  extremity,  is  about  28. 

The  whole  number  to  the  body  is  132 — 66  to  the  trunk, 
and  66  to  the  extremities. 

This  is  the  most  usual  way  in  which  the  arterial  system 
is  distributed,  but  we  shall  frequently  find  varieties  in  the 
origin,  course,  size,  and  number  of  the  primary  branches. 

The  venous  tree  has  its  commencement  where  the  arte- 
rial terminates,  or  more  properly,  from  the  capillaries,  the 
connecting  link  between  the  two.  The  venous  system  con- 
sists of  two  trunks,  called  the  inferior  or  ascending,  and 
the  superior  or  descending  cava. 

These  two  trunks,  with  the  coronary  vein,  return  to  the 
heart  all  the  blood  of  the  body.  We  trace  the  primary 
branches  of  the  venous  trunks  in  a  direction  contrary  to 
the  arterial,  that  is,  from  the  circumference  to  the  heart, 
instead  of  from  the  heart  to  the  circumference. 

In  the  inferior  extremity,  commencing  in  the  foot,  we 
trace  the  venous  radicles,  forming  the  superficial  and  deep- 
seated  veins. 

The  superficial  are  the  external  and  internal  saphena, 
the  former  rising  upon  the  anterior  and  external  part  of  the 
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dorsum  of  the  foot,  the  latter  upon 
the  internal  and  plantar  portion. 
After  free  anastomosis,  the  external 
ascends  upon  the  outer  side  of  the 
leg  and  terminates  in  the  popliteal, 
while  the  internal  runs  up  on  the 
inner  side  of  the  leg  and  thigh,  and 
ends  in  the  femoral  vein,  a  short  dis-^ 
tance  below  Poupart's  ligament.   ' 

Tlie  deep-seated  veins  have  all 
the  same  course,  and  the  same  name 
with  tlie  arteries  they  accompany ; 
every  artery  except  the  larger  trunks 
having  two  veins  called  the  venaa 
comites.  Hence  we  follow  the  veins 
attending  the  anterior  and  posterior 
tihial  arteries,  with  the  peroneal, 
ascending  the  log  and  by  their  com- 
mon junction  at  the  posterior  part 
of  the  knee  Joint,  forming  the  popli- 
teal vein.  The  popliteal  vein  takes 
the  same  course  as  the  artery,  to 
the  tendon  of  the  oilductor  magnus, 
where  it  becomes  femoral.  It  now 
ascends  to  Poui)art  s  ligament,  along  with  the  artery,  and 
upon  its  inner  side  at  the  upper  part  of  the  thigh,  where  it 
bcHsonies  tijc  external  iliac  vein,  this  unites  with  the  internal 
iliac  voiu  ironi  the  interior  of  the  pelvis,  forming  the  com- 
mon iliiic  veins  on  either  side,  which  at  the  fourth  lumbar 
vertebra  unite  together  and  constitute  the  inferior  cava^  or 


Fifl.  9  rcprcncnU  tho  trunks  and  principal  branches  of  the  Tenoua  tyitom. 
I  DcHRtindinf;  vena  cava.  2  Left  vena  innominata.  3  Right  vena  iDncNnioft- 
ta.  4  lli};hi  Hubcluvian  vein.  5  Internal  jugular  vein.  6  External  jugalar. 
7  Antrricir  jui;utur.  8  Inferior  vena  cava.  9  External  iliac  vein.  10  In- 
tfirnal  iliac.  11  Primitive  iliac.  12  Lumbar  veins.  13  Right  spermatie. 
14  licrt  Hpcrmatic  vein.  15  Ri)];ht  emuigent  vein.  16  Trunk  of  hepaUe 
vcinM.  17  Vena  azygos.  18  Ilemi-azygos.  19  Communicating  with  left 
renal  vein.  20  Union  of  hemi-azygos  with  vena  azygos.  21  Superior  ioter^ 
costal  vein. 
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lower  trunk  of  the  venous  system.  This  trunk  ascends  the 
abdomen  on  the  right  of  the  aorta,  receiving  in  its  course 
all  the  tributary  branches,  (except  those  forming  the  vena 
portse,)  to  the  diaphragm,  through  which  it  passes  direct 
to  the  right  auricle  of  the  heart  This  vessel  returns  all 
the  blood  of  the  inferior  half  of  the  body. 

In  the  superior  portion  of  the  body  we  commence  with 
the  sinuses  of  the  brain,  which,  emerging  at  the  base  of 
the  cranium,  become  the  internal  jugulars.  These  descend 
the  neck,  and,  with  the  external  jugulars,  unite  with  the 
subclavian  at  the  base  of  the  neck,  and  form  the  vena  in- 
nominata,  which,  with  the  vena  azygos  coming  together 
upon  the  right  side,  constitute  the  sttperior  cava.  This 
vessel  then  descends  to  the  right  auricle,  entering  at  its  top. 

This  brings  us  to  the  next  circulation  in  order,  the 
Pulmonary,  This  is  also  called  the  lesser  circulation,  in 
contradistinction  to  the  general,  styled  the  greater  or  sys- 
temic. 

It  occupies  a  position  intermediate  between  the  venous 
and  arterial  trunks  of  the  general  circulation^  by  ending 
the  former  and  commencing  the  latter.  The  trunk  of  this 
circulation  begins  in  the  upper  portion  of  the  right  ven- 
tricle of  the  heart,  and  after  a  short  distance  divides  into 
two  primary  branches,  which  go  to  the  lungs;  these,  in  turn, 
again  divide  and  subdivide  into  countless  numbers,  which 
distribute  themselves  in  the  form  of  a  net-work  over  the  air 
cells,  which  is  called  the  rete  malpighi.  Here  it  is  that  the 
black  blood,  brought  by  the  pulmonary  artery,  changes  its 
color  to  that  of  red.  Here  commence  the  pulmonary  veins; 
and  here  in  breathing  animals  begins  the  arterial  circula- 
tion. The  pulmonary  veins — four  in  number,  two  for  each 
lung — take  the  blood  thus  changed,  and  convey  it  to  the 
left  ventricle  of  the  heart,  where  ends  the  lesser  or  pul- 
monary, and  begins  the  greater  or  general  circulation.  The 
Structure  is  the  same  as  that  of  the  arteries  and  veins  already 
described. 

There  is  one  remarkable  peculiarity  in  this  circulation, 
deserving  notice.    It  is  this :  that  its  arteries  carry  venous 
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1)Ioo<l,  while  ita  veins  carry  arterial  Uood — ^nothing  of  the 
kind  being  found  in  any  other  arteries  or  veina  of  the 
adult  body.  In  the  fcetua,  however,  the  nxnbilicsl  vnn 
carries  red  blood,  and  the  internal  iliac  arteries  black,  but 
these  after  birth  become  obliterated. 

v,B.  in  The  Heari  is  the  centre  of 

the  general  and  pnlmbnarj 
circulations.  It  ia  situated  ii 
the  middle  niediaatiniun.be- 
tween  the  lungs  and  behind 
the  aternum.  Itajbrm  is  that 
of  a  cone,  the  apex  being  at  the 
junction  of  the  fifth  rib  and 
its  cartilage  on  the  left,  the 
base  above  and  obliqnely  to 
the  right  It  is  a  hollow  mot- 
cle,  having  four  caTities,  two 
auricles,  and  two  ventriclea. 
The  auricles  are  above,  and 
form  the  base.  The  Tentricles 
are  below,  and  compose  the 
body  and  apex.  The  heart,  after  birth,  is  daplicate,  and 
consists  of  two  hearts,  right  and  left    (Fig.  11.) 

Tlie  right  heart,  composed  of  the  right  ouricle  and  Ten- 
tricle,  contains  venous  blood;  the  left,  consisting  of  the 
left  auricle  and  ventricle,  has  arterial.  The  right  heart 
reccivcH  the  trnnkn  of  the  venous  tree.  The  left  gives  off 
the  trunk  of  the  arterial  tree.  It  is  enclosed  in  a  strong 
fibrous  capsule,  which  connects  it  below  with  the  dia- 
phragm, and  above  with  the  prcat  blood  vessels  arising 
from  its  superior  portion.  Its  interior  has  valves  to  pre- 
vent the  lilood  from  retrograding.  There  are  two  sets,  one 
to  each  heart     The  right  heart  has,  at  the  ostium  veno- 

Fio.  10  repreieniB  an  anterior  view  or  the  heart  in  a  Tcrlical  position, 
a  BiM.  b  Rody  anil  right  venlrrcJe.  c  Apti.  i  Pulmanar;  artery,  t  Right 
auricle.  /  Superior  cava,  g  Anterior  coronary  arterj.  h  Left  Tentrkt*. 
i  Left  auricle,  j  Aorla.  Jc  Arteria  innominaU.  1  Common  carotid,  a 
LeA  aubclarian. 
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Bam,  the  tricas- 
pid  valve.  The  left 
heart,  at  the  os- 
tium arterioaum, 
has  the  mitral 
Talva  For  fur- 
ther deacription 
see  orgaus  of  cir- 
culation. 

The  heart,  ar- 
teries, and  veins, 
Me  thethree  great 
and  fundamental 
links  in  the  hu- 
man sdult  circu- 
lation, each  of 
which  is  dependent  upon  the  other,  and  to  strike  out 
either  would  destroy  the  entire  function.  Notwithstand- 
ing each  of  these  parts  has  its  own  proper  and  especial 
duty  to  perform,  in  carrying  on  the  circulation,  still,  there 
are  some  who  limit  this  action  to  one  or  more  parts,  and 
deny  the  rest  any  share  in  its  performance. 

The  heart,  for  instance,  was  supposed  by  Harvey,  the  dis- 
coverer of  the  circulation,  and  others,  to  be  the  sole  agent 
in  this  function,  and  that  it  was  accomplished  by  means 
of  its  muscular  structure.  Hence  the  various  calculations 
that  have  been  made  of  the  power  of  the  heart's  contraction. 
Borelli  estimated  it  at  180,000  pounds,  while  Beii  only 
made  it  from  5  to  8  ounces.  These  are  the  two  extremes 
— very  wide  apart  and  unsatisfactory,  the  former  be- 
ing sufficient  to  rend  the  body  in  atoms,  the  latter  too 
feeble  to  he  thought  for  a  moment  sufficient  to  drive  the 
blood  from  the  heart  to  every  part  of  the  body,  and  then 
back  again  to  the  heart  Hence  Bichat  introduces  the  ca- 
pillaries to  supply  the  deficient  power  of  the  heart  Dr.  Barry 

Fid.  11  repreientt  the  be*rt  double.  1,  1  Superior  and  inferior  e«Jt. 
3  Right  auiide.  3  Right  ventricle.  4  Pulmontr;  artery.  5  Bnaelie* 
from  arch  of  aort*.    6  Left  auricle.    7  Left  reelricle.    8,  6  Aorta. 
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lielicves  the  Ycnous  circulation  to  be  performed  entirely.ni 
der  the  influence  of  the  respiration — ^that  daring  the  expai 
sion  of  the  chest  a  vacuum  is  produced  in  the  heart,  whic 
the  blood  rushes  in  to  supply— but,  unfortunately  fer  fli 
theory,  the  foetal  circulation  goes  on  when  there  is  no  resp 
ration.  Others,  with  more  liberality,  and  no  doubt  wil 
greater  truth,  allow  each  part  of  the  vaaodar  lUMia  its  sj 
propriatc  office,  and  suppose  each  to  be  equally  enential  i 
its  place  to  perfect  regularity  and  harmony  in  this  fimctio 

Tlic  Development  of  thccirculation begins  with  the  Teins^i 
has  been  traced  in  the  Portal  system  to  the  vena  cava^  i 
the  upper  part  of  which  is  the  heart 

'^The  heart,"  says  Meckel,  ^'appears  at  first  like  a  hi 
ring  lying  loose — the  portion  first  seen  is  the  left  Tentrid 
immediately  after,  the  aorta  shows  itself,  appearing  as 
conHiderable  dilatation.  A  little  later,  the  upper  eztremii 
of  the  vein  dilates,  tlien  contracts  before  the  venous  tron 
and  thus  produces  the  auricles. 

'^  All  the  parts  which  are  finally  double  are  still  sing 
at  this  period.  The  auricle  first  becomes  double;  an  impe 
feet  septum  descends  from  its  circumference  and  floats  : 
its  cavity,  so  that  the  two  parts  communicate  by  a  Tei 
broad  opening,  the  inter  auricular  canal,  called  afterward 
the  foramen  ovale,  and  still  later,  the  fossa  ovalis. 

''The  doubling  of  the  ventricle  does  not  take  place  in  tl 
same  manner,  but  is  produced  by  the  prolongation  of  tl 
primitive  portion  at  its  upper  part  The  right  ventrie 
appears  first  as  a  small  tubercle  wliich  gradually  extent 
itself  towards  the  summit  of  the  heart  and  communicati 
with  the  left  ventricle.  This  communication  takes  place  t 
the  upper  part  of  the  two  ventricles,  because  at  first  tl 
left  cavity  only  prolongs  itself.  Hence  the  aorta  arim 
at  first  from  both  ventricles. 

"The  pulmonary  artery  is  the  last  to  detach  itself  bo  i 
to  constitute  a  distinct  trunk,  but  it  was  indicated  befoi 
along  the  aorta.  In  fact  the  aorta,  which  at  first  arisi 
solely  from  the  heart,  divides  at  some  distance  from  thi 
organ  into  two  branches  at  least,  and  as  the  aorta  is  blende 
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grndiially  with  the  Tcntricle,  the  Wforcation  is  deprcBsed 
aUo;  iind  wlien  one  of  the  two  hranchee  separates  itself 
entirely  from  the  other,  by  completing  the  formation  of  the 
opposite  portions  of  their  circumference,  the  pulmonary 
appears,  forming  a  distinct 
trunk.  But  as  the  cavities  of 
the  heart  communicate,  the 
pulmonary  continues  not  only 
at  first,  hut  during  the  whole 
of  foetal  existence,  with  the 
aorta  of  which  it  constitutes 
the  second  root." 

The  lymphatic  circulation 
will  he  noticed  under  the  head 
of  the  glandular  tissue. 

We  will  conclude  the  vas- 
cular tissue  by  briefly  point- 
ing out  the  diflference  between 
the  circulation  in  the  fcetus 
and  the  adult. 

This  difference  is  seen  first 
(Fig.  12)  in  the  heart.  Here, 
in  the  fcetus,  the  auricles  com- 
municate by  the  foramen  ovale, 
which  after  birth  is  closed.  At 
the  mouth  of  the  inferior  cava  ' 
there  is  a  valve  in  the  fcetus, 
which  disappears  in  the  adult. 
The  pulmonary  artery  in  the  fcetus  communicates  with  the 
aorta  by  the  ductus  arteriosus,  which  in  the  adult  is  closed. 

2d.  The  internal  iliac  arteries  of  the  fcetus  carry  venous 

Fio.  13  rapraaenti  the  ftztal  circuUlion.  a  Umbilical  cord,  t  Placentt. 
e  UmbilictI  Tcin  dlTiding  into  three  branchei.  dd  Two  of  which  go  to  the 
Lifer.  (  The  third  ii  the  ductus  renous,  which  goet  to  the  inferior  cara.  fg  Por- 
tal itio.  k  Right  auricle,  i  Left  auricle.  ;  Left  ventiicle.  k  Arch  of 
aorta,  t  m  Show  the  i«turo  of  blood  by  the  jugular  and  lubclafian  veina.  n 
Superior  cava,  o  Right  ventricle,  p  Pulmonary  arlerj.  g  Ductus  arterioiui. 
r  DeteendiDg  aorta.    «  Hjpogaitrlc  or  intemal  iliaci.    I  Extercal  iliac*. 
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blood  to  the  placenta.  These  in  the  adult  are  closed  and 
become  the  superior  ligaments  of  the  bladder. 

3d.  The  umbilical  vein,  which  carries  the  blood  from  the 
placenta  to  the  foetus,  is  in  the  adult  obliterated;  that  por- 
tion between  the  umbilicus  and  the  liver,  becoming  the 
round  ligament  of  the  liver  ;  while  the  remaining  portion 
connecting  with  the  hepatic  vein,  and  thence  with  the  vena 
cava  inferior,  is  the  closed  cord  of  the  ductus  venosus. 

4th.  The  placenta,  which,  after  birth,  is  detached  from 
tlie  umbilical  cord. 

The  human  placenta  is  described  as  consisting  of  two 
portions,  the  one  belonging  to  the  foetus,  the  other  to  the 
utorus  of  the  mother;  dense  tufts  of  vascular  villi  compose 
the  foetal  portion,  while  the  maternal  portion  is  formed  of 
the  decidua  of  the  uterus,  which  receives  the  foetal  villi — 
thus  formed,  it  is  the  medium  of  nourishment  to  the  foetus 
during  the  period  of  utero-gestation. 


CHAPTER  IV. 

THE  NERVOUS    TISSUE. 

ANALYSIS. 

IMPORTANCE,     DIVISIONS     ACCORDING     TO     BICHAT,     IITnATION,     EXTBWT,     8TII- 

METRT,     DIVISIONS     ACCORDING     TO     DETBLOPMENT,     COMPOSITIOIT, 

FUNCTIONS,   RELATIONS. 

The  nervous  system,  says  M.  Cuvier,  constitutes  the  ani- 
mal, and  the  other  systems  are  provided  in  order  to  serve 
and  maintain  it.  It  is  regarded  as  presiding  over  all  the 
functions  of  the  body,  as  being  the  source  of  all  sensation 
and  motion,  as  regulating  the  temperature  and  controlling 
the  different  secretions.  The  importance  of  this  tissue 
then,  cannot  be  too  highly  estimated  as  forming  one  of  the 
fundamental  elements  entering  into  the  constitution  of  the 
several  organs.     According  to  Bichat,  it  is  divided, 

1.  Into  the  nervous  system  of  animal  life. 

2.  The  nervous  system  of  organic  life. 
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The  first  division,  so  called  as  it  belongs  especially  to 
animals,  connects  them  with  the  external  world,  and  is 
hence  classed  among  the  organs  of  relation ;  while  the 
second  division  has  its  appellation  from  belonging  to  the 
functions  of  nutrition,  wliich  are  common  to  the  whole  or- 
ganic world,  and  constituting  organic  or  vegetative  life. 

The  first  division  is  situated  partly  within  the  cavity  of 
the  cranium  and  vertebral  canal,  and  is  the  central  portion  of 
the  system ;  while  the  remaining  part  extends  to  the  cir- 
cumference of  the  body,  and  is  denominated  the  radiating  or 
peripheral  portion.  The  second  division  seems  to  occupy 
almost  exclusively  the  trunk,  and  extends  in  a  chain  of  gan- 
glia, the  whole  length  of  the  vertebral  column,  upon  either 
dde.  The  first  division  is  symmetrical,  that  is,  consists  of 
two  equal  and  similar  parts  upon  either  side  of  the  median 
line  of  the  body ;  while  the  second  division  is  in  a  great 
measure  destitute  of  this  symmetry. 

In  giving  a  general  outline  of  the  nervotis  tissue^  we  will 
adopt  that  division  which  is  most  in  accordance  with  its 
development,  thus  connecting  its  Anatomy  with  its  Physi- 
ology.   The  order  will  be, 

1.  The  Nerve  and  Ganglia. 

2.  The  Spinal  Marrow. 

3.  Medulla  Oblongata. 

4.  The  Brain. 

The  nervous  system  in  animals  low  in  the  scale,  is  seen 
in  the  form  of  a  double  cord ;  a  step  higher,  upon  one 
extremity  of  this  cord  are  developed  knots  or  ganglia.  In 
the  lowest  vertebrata,  as  the  fish,  five  pairs  of  ganglia  are 
found  in  succession,  upon  the  anterior  extremity  of  this 
double  cord.  In  the  higher  fishes  and  amphibia,  these 
primitive  ganglia  have^a  different  disposition.  The  first 
two  pairs  become  fused  together,  forming  a  single  ganglion, 
or  rather  are  hid  by  a  thin  membrane,  leaving  the  three 
pairs  of  symmetrical  ganglia.  This  arrangement  is  traced 
upwards  into  the  mammalia,  where,  as  in  the  dog,  is  seen 
this  single  ganglion  constituting  the  cerebellum,  and  the 


three  pain,  bi  before,  in  racoeHion ;  and  bjr  nnvnUng  Aii 
single  one,  the  two  primttiTe  pur  of  Ganglia  are  rcraM, 
which  Are  now  hid  by  an  additional  dorelfipinient.  Tta 
Oanglis,  at  first  diBJoiated,  beooma  oonneoted  hj  traoiratt 
fibres,  called  commiunres. 

The  order,  then,  ofderclopment  in  the  Ifrrmr  ■mim**' 
Beems  clearly  to  be,  first,  prinutiTe  oordi,  aaoiHid,  Oan^ 
and  third,  commissures  uniting  theM  OangUa  and  aMoeii> 
ting  their  functions. 

In  the  derelopment  of  the  neiroiu  ■yiteui  of  man,  thai 
are  also  first  seen  two  filaments  or  cords,  placed  aide  l^ali 
longitudinally,  and  upon  these  cords  at  the  nppgt  » 
treniity  are  five  pairs  of  Qanglia.  In  an  after  period  tkM 
two  filaracnta  become  united  and  form  the  apmal  esri, 
except  at  their  superior  end,  where  they  oontinne  i^art  it 
the  crura  cerebri.  The  first  pair  of  Ouiglia  are  derelaptl 
into  the  Cerebellum.  The  second  pair,  in  animala  the  opiil 
lobes,  litiTc  in  man  become  the  Tubercnla  Qnadrigemiia 
Tlic  tliinl  pair  form  the  Optic  Thalami,  and  the  fonrlh  At 
Corpora  Striata,  tlie  basis  of  theHem-  Pm,  u. 

isphtTCH,  while  tho  fifth,  very  large 
in  tho  lower  animals,  are  small  in 
man  and  form  t))e  olfactory  bulbs. 
ThuH  the  same  order  of  development 
in  the  nervous  tissue  is  established 
in  man  as  in  the  lower  animals:  1. 
Tho  primitive  fibres  or  cords.  2. 
Qanglia  upon  thpfie  cords.  3.  Com- 
miflHiireti  connecting  these  Ganglia — and  finally,  derdop- 
mcnt  from  these  Ganglia  into  the  mature  and  perfect  Brain. 

Tho  Nervous  Tissue  wherever  examined,  is  seen  to  be 

Fto.  13  reprennu  Ibe  minuta  ■Iruclure  of  nerre. 

■  l^jup  lertninalion  of  nene  fibres — one  of  the  loops  i»  coavDlnta^  mi 
three  are  simplo.  b  RepresenU  the  Taricota  appearance  of  a  white  taMN 
flbrn  from  tho  brain,  nhich  li  mode  so  bj  preisitre  or  traction,  c  X'wUli 
perve  nbra  enlarged  to  exhibit  iti  itruclure,  which  ii  seen  to  be  tubulari  mi 
eoatainlng  a  lubatance  called  neurine.  d  A  norve  cell,  showiDg  its  Rrwiitbr 
eonletit*.  t  Nucleui  and  oucleoliu.  /  Pruceuei  giTOU  off  from  a  nerre  mIL 
(  Hem  irtnulei. 
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composed  of  two  substances,  the  one  white,  the  other  gray, 
or  cineritious. 

Under  the  microscope  the  white  substance  is  found  to 
consist  of  fibres  forming  perfect  cylinders,  and  varying  in 
diameter,  having,  according  to  Solly,  an  average  diameter 
of  1-2000  to  1-4000  of  an  inch.  They  consist  of  a  trans- 
parent neurilemma,  containing  a  soft  homogeneous  sub- 
stance, which  on  pressure  assumes  the  knotted  form,  as 
seen  in  b,  figure  13.  This  white  substance  constitutes  the 
whole  of  the  nervous  trunks  and  a  large  part  of  the  central 
masses. 

Its  chemical  constitution,  by  the  analysis  of  Mr.  John, 
18  Water  T3,  Albumen  9.9,  White  fatty  matter  13.9,  Red 
&tty  matter  0.9,  Osmazome  1,  Earthy  Phosphates  1.3. 

Besides  these  tubular  fibres  of  the  white  nervous  matter, 
there  are  others  belonging  to  the  sympathetic  nerves, 
which  are  found  to  be  only  about  half  the  diameter  of 
these  fibres.  They  are  of  a  grayish  color  and  are  called 
organic  fibres. 

The  gray  portion  of  nervous  tissue,  according  to  the 
microscope,  consists  of  spherical  globules,  containing  a 
nucleus  with  nucleoli,  having  a  very  fine  filamentous  cov- 
ering and  connected  by  processes  to  surrounding  globules. 
These  globules  are  from  1-3000  to  1-1250  of  an  inch  in 
diameter.  This  gray  matter  forms  the  outer  covering  of  the 
Hemispheres  of  the  brain,  and  is  there  called  Cortical  or 
Cineritious.  It  exists  in  the  interior  of  the  spinal  cord,  and 
composes  the  centre  of  the  Ganglia. 

Its  chemical  constitution,  according  to  the  same  chemist, 
is  Water  85,  Albumen  T.5,  White  fatty  matter  1,  Red  fatty 
matter  3.T,  Osmazome  1.4,  Earthy  Phosphates  1.2. 

The  gray  matter  is  regarded  as  the  source  of  nervous 
power,  and  its  collection  at  various  points  constitutes 
the  nervous  Ganglia,  which  are  regarded  as  so  many 
independent  centres  of  nervous  action;  while  the  white 
matter  and  its  fibres  are  considered  the  conductors  of  the 
nervous  energy. 

The  white  and  gray  matter  in  varying   proportions 
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form  tho  Brain,  tho  ahalysis  of  wkich,  aooording  to  Yan- 
quelin,  in 

Albumen,  7.00 

CoreWfct,    JIS^'-J^j      6.»S 

Phosphorus,  1.60 

Osmazomc,  1.12 

Acids,  Salts,  Sulphur,  6.16 

Water,  80.00 

100.00 

The  Nerves, — The  primitive  fibres  already  spoken  ult^ 
collected  in  bundles  and  surrounded  by  a  sheath,  iheir 
neurilemma,  constitute  a  nerve.  Nerves  are  of  yarious  kindi^ 
which  the  dissections  and  experiments  of  Sir  CSharlea  Bell 
most  clearly  demonstrate. 

He  distinguishes  nerves  of  Motion,  nerves  of  Sensation, 
and  Respiratory  nerves.  Dr.  Hall  has  since  added,  whil 
lie  calls,  tho  Excito-Motor  nerves. 

The  nerves,  composed  of  many  filaments,  have  their 
roots  or  origin  in  a  line  or  streak  of  nervous  matter,  ai 
seen  in  the  Brain,  which  is  called  a  Tract  When  these 
streaks  are  raised,  the  term  rod  or  column  is  applied,  si 
the  anterior  and  posterior  rods  of  the  spinal  miarrow. 

These  tracts  and  columns  of  nervous  matter,  are  consid- 
ered the  sources  of  endowment  to  all  the  nerves  originfttiiig 
in  them,  and  tho  different  endowments  and  peculiar  func- 
tions of  each  are  owing  to  the  fact  of  their  arising  firom 
difierent  nervous  tracts. 

All  nerves  arising  from  the  same  tract,  have  the  same 
endowment  their  whole  length,  from  origin  to  termi- 
nation. For  example,  if  we  take  a  filament  of  a  nerve 
whose  office  is  to  convey  sensation,  that  power  will  belong 
to  it  in  all  its  course,  whether  traced  in  the  foot,  leg,  spine 
or  brain.  When  pricked  or  injured  in  any  way,  sensation, 
and  not  motion,  will  be  the  result,  and  the  perception  of 
the  impression  will  be  referred  to  that  part  of  the  skin 
where  the  remote  extremity  of  the  filament  is  distributed. 
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But  nerves  arising  from  different  tracts  may  bo  enclosed 
in  the  same  bundle,  and  this  may  consequently  have 
different  endowments.  Hence  the  distinction  into  simple 
and  compound  nerves.  Those  filaments  coming  from  the 
same  tract  are  called  Funiculi,  and  form  simple  nerves. 
Those  coming  from  different  tracts  are  called  Fasciculi, 
and  form  the  compound  nerves.  The  ninth  is  a  simple,  the 
spinal  are  compound  nerves. 

The  course  of  the  nerve  fibres  is  straight,  and  without 
branches,  from  their  origin  to  their  termination. 

A  communication  of  nerves  by  means  of  their  funiculi  and 
fasciculi,  forms  a  kind  of  net  work  called  Plexus;  the 
nerves,  however,  do  not  run  into  each  other  and  form  an 
anastomosis  after  the  manner  of  blood  vessels ;  they  simply 
come  together,  enter  each  other's  sheaths,  run  side  by  side, 
but  are  not  fused  into  one. 

The  use  of  a  plexus  is  two-fold.  1st.  It  intermixes  fibres 
of  fundamentally  different  endowments,  as  the  spinal  ac- 
cessory and  par  vagum — the  former  a  motor,  the  latter  a 
nerve  of  sensation.  2d.  It  advantageously  distributes  nerves 
of  the  same  endowments,  as  in  the  Brachial  plexus,  where 
the  filaments  of  five  segments  of  the  spinal  cord  are 
mixed  together,  and  proceed  in  this  mixed  state  to  the 
several  parts  upon  which  they  are  distributed.  By  which 
arrangement  no  part  can  be  paralyzed,  till  all  the  five 
segments  or  centres  of  action  are  destroyed — while  if  each 
centre  sent  its  nerves  singly  and  alone  to  any  part,  when 
that  centre  becomes  destroyed,  the  part  upon  which  its 
nerves  are  spent  will  inevitably  suffer  paralysis. 

The  nerves  terminate  (Fig.  13)  in  loops  or  arches,  or 
more  properly  speaking,  they  have  no  free  extremity,  but 
form  circles;  those,  for  instance,  going  from  the  spinal 
marrow  and  brain  to  the  circumference  of  the  body,  which 
conduct  the  motor  power,  and  called  efferent — while  the 
afferent,  which  begin  where  the  others  stop,  are  contin- 
ued back  again  to  the  place  from  whence  they  started — 
thus  completing  the  circle,  and  conducting  to  the  central 
nervous  ganglia^  sensory  impressions. 
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The  oriffin  of  tlie  nerves  brings  us  to  the  part  next  in 
order,  which  is  the 

SFDTAL  HARROW. 
^    '  The   primitive   longitudinal   filaments,   al- 

ready noticed,  coming  together  and  growing, 
swell  into  the  spinal  cord. 

This  cord,  or  marrow,  occupies  the  bony 
vertebral  canal,  extending  from  the  atlas  to 
the  second  lumbar  vetebra,  where  it  termi- 
nates in  the  cauda-equina.  It  is  surrounded 
by  three  membranes — the  dura-mater,  tunica 
arachnoidea,  and  pia  mater — the  first  a  fibrous, 
the  second  a  serous,  the  third  a  vascular  mem- 
brane. 

The  spinal  marrow  presents  the  form  of 
a  cylinder  having  several  enlargements  in  its 
course,  corresponding  to  the  points  where  the 
large  plexuses  are  given  off  as  the  brachial  and 
lumbar.  It  is  divided  in  front  and  behipd,  by 
^  two  fissures,  anterior  and  posterior ;  thus  sep- 
arating it  into  two  equal  and  lateral  halves. 
These  two  halves  are  again  divided  by  a  lateral 
line,  which  consequently  cuts  the  cord  into 
four  parts — two  anterior,  and  two  posterior. 

These  parts  receive  the  name  of  nervous 
tracts,  rods  or  columns.  Their  outer  surface  is 
white  or  medullary,  while  the  inner  is  gray  or 
cineritiouB. 

There  is  still  another  tract  placed  between 
the  anterior  and  posterior  columns,  called  hy 

Tia.  14.  Anterior  Tiew  of  Spinal  MaiToir. 

a  Dots  ihoiring  corpon  p^raoiidilia.  (  Corpora  oil Ytria.  c  Aoterior  t»e» 
of  iplnal  marroir.  i  Anterior  rooli  of  carrieal  nervM.  t  Anterior  root*  of 
donal  n«rTei.  /Anterior  rooti  of  lumbar  narrei.  g  Anterior  rooti  ofiacnd 
Mrret.  k,  i,  j,  k  Anterior  and  posterior  nioti  joined  to  pau  out  of  the  dnnt> 
laater.  I  Dura-mater  of  apiaal  cord,  m,  n,  o,  f  Ganglia  on  cerrical,  dortal 
lumbar  and  laeral  ner*eg.  j  Cauda  equina,  r  Sub-occipital  nerre.  t  Liga- 
nutam  deoLculatum. 
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Mr.  Bell  the  rcHpiratory  tract,  which,  with  the  anterior, 
forms  what  is  termed  antero-lateraL 

These  different  columns  give  origin  to  different  nerrei 
Imving  different  endowments. 
Fm.  15. 

The  anterior  give  off 
the  nerves  of  motion, 
1  and  the  posterior  those 
■^of  sei^^ation,  the  latter 
V  distinguished  hj  hav- 
ing a  ganglion  on  their 
root.  And  the  middle 
portion  supplies  the  respiratory  nerves.  There  is  still 
another  set  of  nerves  described  hy  Mr.  M.  Hall,  as  having 
their  centre  in,  and  belonging  most  especially  to  the  spinal 
marrow,  called  the  excito-motory,  or  reflex  nerves,  having 
an  action  entirely  independent  of  volition,  and  conse- 
quently having  the  power,  as  proved  by  experiment,  of 
producing  muscular  movement  when  the  brain  is  absent 
The  fibres,,  over  which  the  brain  exerts  its  influence  in 
producing  voluntary  motion,  do  not  stop  in  the  spinal  mar- 
row, but,  according  to  Mr.  Solly,  curve  upwards  and  extend 
to  the  brain,  thus  explaining  most  satisfactorily  why  it  is 
that  apoplexy,  by  compressing  these  cerebral  fibres,  should 
produce  a  loss  of  voluntary  motion  and  sensation,  while 
those  that  are  free  and  uncompressed  in  the  spina)  cord 

Fia.  15.  SmUod  of  the  spinal  mmrrow,  with  iti  membrmnei. 

■  Dura  mater,  b  b  Dura  mater  formiiis  a  ahetth  for  each  of  the  roots  of  k 
•pint]  nerre,  and  aftenrardi  a  (heath  for  the  nerre  itself,  i  c  Bheath  arousd 
••ch  of  the  roots  of  the  ipinal  uerTs,  hj  the  arachnoid,  during  its  passage 
through  that  membrane.  I'he  dotted  line  reprcseats  the  arachuoid.  d  Space 
between  tiroUj^rs  of  arachnoid,  t  Space  between  arachnoid  and  pia  mater. 
/One  of  the  deutationi  of  the  lisamenlum-denticulatum.  g- g  Pla  mater,  fc  AlH 
terior  median  fisiure.  i  White  eommiiiure  connecting  the  itteral  halres  of  Ih« 
cord,  j  Grey  eommiisure  connecting  the  tiro  semilunar  processes  of  graysub- 
■taaee.  k  Posterior  median  Suure.  (I  Antero-laleral  columni  of  spinal  eord> 
>i  M  Two  lateral  eolurana.  ii  Posterior  columns,  e  a  Posterior  median  oolumm. 
f  OrigiD  of  anterior  or  motor  root  of  ipioal  nerre.  q  Origin  of  posterior  er 
leniitiTe  rooL  r  Ganglioo  on  posterior  root.  ■  Bpinal  nerre  separating  lata 
Hi  two  primary  lifteiMkt,  utteriw  Md  poeterlor. 
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stould  still  remain  actively  alive  to  all  impressians,  and 
produce  a  variety  of  corresponding  motions  without  volition 
or  any  conaciousncas  wliatever. 

A  step  higher  and  we  find  these  nervous  colnmns  of 
the  spinal  marrow  continued  into  or  surmounted  by  the 
Medulla  Oblongata. 


\e  of  the  brain  wilh  Lla  ncrvea. 
«  Anterior  (i»ure  between  hemispliores  oC  the  Brun,  b  PoBterior  FissDK. 
e  AntBriar  lobes  of  Cerebrum,  d  Middle  lobes,  t  Fissure  of  Sjliiui.  / 
Poaterior  lobes  of  Cerebrum,  g  Point  of  Infundibulum.  h  Its  bodj.  i 
Corpora  Albioanlia.  j  Clneriiious  matter,  k  Crura  Cerebri,  i  Pod*  V«- 
rolil.  m  Top  of  Medulla  Oblongata,  n  Posterior  prolongation  of  Pons 
Varolii,  o  Middle  of  Cerebellum,  p  Anterior  part  of  Cerebellum.  4  Iti 
Posterior  fiuur«.  r  Superior  part  of  Medulla  Spinalis.  1  Middle  Gsiuia  of 
Medulla  Oblongata.  I  Corpus  Pjramidalii.  u  Corpus  Restiforme.  v  Cor- 
pus Oliyara.  «  Olfiiclorj  Norye.  i  In  bulb,  y  lis  external  rooV  i 
Middle  root,  m  Internal  root.  66  Optic  ncrie  bejond  Chiasm,  cc  Optic 
nerre  before  the  Chiasm,  ild  Motor  Occuli,  or  third  pair  of  QerTes.  tt 
Fourth  pair  or  paibetie  neries.  ff  Fifth  pair  or  Trigemini  ner*M.  gg 
Sistli  pair  or  Motor  Eslemus.  hh  Facial  nerre.  ii  Seventh  pair  or  Audt- 
lorj,  inaluding  Faoial.    jj  kkU  Eighth  pair  of  oerres — ninth  Dot  seen. 
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The  Medulla  Oblongata  is  within  the  craniam,  lying 
upon  the  cuneiform  process  of  the  occipital  bone,  has  the 
same  arrangement  of  the  white  and  gray  matter  as  the 
spinal  marrow,  and  by  Mr.  Salandier  is  regarded  as  the 
foundation  of  the  central  organs.  It  is  composed  of  six 
eminences,  the  corpora  pjramidalia,  the  corpora  olivaria, 
and  the  corpora  restiformia — which  are  nothing  more  than 
the  enlargements  of  the  nervous  tracts  belonging  to  the 
spinal  marrow. 

The  corpora  pyramidalia  correspond  to  the  motor  tract; 
the  corpora  olivaria  to  the  respiratory,  and  the  corpora 
restiformia  to  the  sensory.  From  the  corpora  pyramidalia 
nervous  filaments  can  be  traced  through  the  pons  varolii, 
crura  cerebri,  thalami,  corpora  striata,  and  thence  ex- 
panding to  form  part  of  the  cerebrum.  Some  of  these 
filaments  decussate  low  down,  those  on  the  right  going  to 
the  left  side  of  the  brain^  and  those  on  the  left  to  the 
right — by  which  disposition,  paralysis  on  the  opposite  side 
of  the  body  from  injury  of  the  head  is  explained. 

The  corpora  olivaria  are  by  Mr.  Solly  regarded  as  chiefly 
motor,  and  fibres  can  be  traced  from  them  through  the 
pons  to  the  tubercula  quadrigemina,  or  optic  ganglia,  and 
thence  along  with  the  fibres  of  the  corpora  pyramidalia  to 
the  cerebrum,  some  also  going  to  the  cerebellum.  Hence 
the  cerebrum  is  by  Gall  and  Spurzheim,  who  take  this  as 
their  starting  point,  said  to  be  formed  or  developed  from 
the  corpora  pyamidalia  and  olivaria — while  the  remain- 
ing tract,  the  corpus  restiforme,  is  as  clearly  traced  into 
the  cerebellum. 

The  corpus  restiforme  difiers  from  the  others,  according 
to  the  dissections  of  Mr.  Solly,  in  having  its  fibres  inter- 
lacing instead  of  parallel. 

Most  of  the  cranial  nerves  arise  from  the  Medulla  Ob- 
longata; and  from  this  fundamental  point  as  a  centre,  the 
primitive  filaments  have  been  traced,  radiating  to  the  cir- 
cumference of  the  cerebrum  and  the  cerebellum — these 
are  called  diverging  fibres.  Another  set  is  traced  from  the 
circumference  back  to  the  centre — these  are  the  converging 
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fbrtB.  The  two  sets  intersect  each  other,  having  sp 
termed  ventricles,  while  the  converging  fibres  constii 
the  Ciommissares  of  the  Brain. 

Th&  Bram,  (Fig.  16,)  filling  the  cavity  of  the  Cranii 
is,  like  all  other  portions  of  nervous  tissue,  composed 
white   and  gray    matter,  but    differently  arranged, 
white  occupying  the  centre,  while  the  gray  covers  i 
surface.    We  however  find  both  kinds,  in  variable  quanti 
interspersed  throughout  the  Brain.    The  Brain  is  divid 
into  Cerebrum  and  Cerebellum.    The  former  is  again  < 
vided  into  hemispheres,  and  these  subdivided  into  lob 
The  surface  of  the  Cerebrum  is  thrown  into  convolutioi 
which  are  regarded  as  the  organs  of  intelligence. 

The  relation  which  the  Brain,  Spinal  Marrow,  and  the 
nerves,  sustain  to  each  other  is  so  intimate  as  to  unii 
them  all  in  a  circle  of  communication  and  action.    Tl 
Brain,  forming  the  central  organ  of  perception,  receive 
the  impressions — ^the  Spinal  Marrow  and  nerves  of  Seo 
sation  convey  these  impressions,  while  the  nerves  of  Mo 
tion  carry  out  the  mandates  of  the  Brain  to  the  differen 
muscles  of  the  body — ^thus  forming  a  circle  of  condno 
tion,  perception,  and  action. 

This  tissue  has  likewise  the  closest  relation  with  all  the 
organs  and  functions  of  the  body. 

The  second  great  division  of  the  nervous  system  is  that 
of  organic  Life.  It  belongs  to  the  trunk,  is  connected  with 
the  organs  of  nutrition,  consists  of  a  great  number  of 
Oanglia,  whence  it  is  called  the  Ganglionic  system.  These 
Oanglia  are  found  in  the  neck,  chest  and  abdomen,  and  send 
off  an  infinity  of  filaments,  which,  running  together  and  in- 
terlacing, constitute  the  various  plexuses,  following  and 
intimately  surrounding  the  arteries,  in  their  route  to  the 
several  organs.  This  system  is  also  styled  the  Sympathetic^ 
as  it  connects  the  different  parts  of  the  body  together—- 
Splanchnic^  from  its  being  so  largely  associated  with  the 
various  viscera — and,  more  recently,  Automaiic,  from  being 
regarded  as  self-moving  and  the  original  source  of  nervous 
power  to  every  other  part 
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For  further  details  of. the  sympathetic,  turn  to  the 
nerves  of  the  Trunk,  as  connected  with  the  several  viscera, 
particularly  those  of  the  abdomen. 


CHAPTEB  V. 

THE  GLANDULAR  TISSUE. 

▲NALT8I8. 

DBmnnoir,  Dintioir,  form. 

Glands  are  organs  designed  to  separate  from  the  blood 
fluids  of  a  peculiar  kind,  some  of  which  are  concerned  in 
important  functions,  and  again  re-enter  the  system,  while 
others  are  ejected  from  the  body  as  not  only  useless,  but 
highly  dangerous  to  be  retained. 

This  definition  only  applies  to  those  glands  having  ex- 
cretory ducts,  which  in  reality  are  considered  as  the  only 
true  and  proper  glands,  the  others  being  more  properly 
called  ganglia. 

The  glands  may  be  arranged  under  two  divisions, 

1.  Those  having  excretory  ducts. 

2.  Those  without  excretory  ducts. 

Under  the  first  head  we  have  the  salivary  glands,  the 
liver,  the  pancreas,  the  kidneys,  the  testicles,  the  mamm», 
the  multitude  of  mucous  glands  scattered  throughout  the 
alimentary  tube,  and  the  equally  great  number  belong- 
ing to  the  skin.  Under  the  second  division  we  find  the 
lymphatic  glands,  the  thymus,  the  thyroid,  capsuled  renales, 
glandulsB  Pacchioni,  and  the  pineal  gland. 

Structure. — The  simplest  form  of  a  gland  is  the  sac  or 
cell  follicle,  as,  for  instance,  the  mucous  follicles  which 
consist  of  a  simple  depression  of  mucous  membrane,  con- 
tracted at  its  orifice  into  a  narrow  neck.  A  second  form  is 
that  of  the  tube,  also  composed  of  a  reflection  of  the  mem- 
brane. By  the  combination  of  these  two  forms,  says  Pro- 
fessor Muller,  all  the  varied  glands  in  the  human  body,  as 
well  as  in  inferior  animals,  can  be  constructed. 
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The  microscope  haa  been  most  indugtriously  employi 
the  ezamioatioD  of  the  mionte  Btructnre  of  the  glands, 
to  it  are  ve  indebted  for  most  of  onr  knowledge  on 
■abject. 

The  combination  of  the  tvo  elementary  forms  constiti 
compound  glands,  of  which  two  varieties  are  noticed. 
1st  Those  whose  tubes  ramify  in  an  arborescent  fom 
2d.  Where  they  do  not  branch  off,  but  preserve  theu 
diameter  nearly  throughout  their  whole  course. 

The  mammary,  salivary  and  lachrymal  glands,  with  '. 
pancreas  and  the  liver,  belong  to  the  first  division.    T. 
division  presents  two  groups. 
Fis.  IT. 
,  1.  The  tabes  bran 

off  with    some    c 
gree    of  regularit 
the    first    branch 
sending  off  other 
and  these  at  certai 
intervals  again  divi( 
ing,  till  at  their  tei 
minatione,  to  the  na 
ked  eye  they  presen 
the  form  of  acini  lo 
bules,    or     granali, 
which,  says  Mailer,  are  "only  aggregates  of  cells,  seated  in 
dusters  on  the  extremities  of  the  most  minute  secreting 
canals  or  tubes,  which  cells  are  only  visible  by  the  micro- 
■cope."    These  minute  tubes  sometimes  branch  off  into 
delicate  cceca,  as  seen  in  the  lachrymal  glands  of  the 
tortle,  or  into  the  form  of  tufts  of  twigs  in  other  animals. 
In  the  second  group,  the  tubes  branch  off  irregularly 
8nd  do  not  terminate  in  cells,  bat  in  tufts  or  twigs.    The 
liver  is  given  as  an  example,  and  though  it  contains  acini, 
they  are  nevertheless  composed  of  these  tufts  or  twigs. 

Fib.  it  lepreMDti  a  porUoD  of  the  HannnarT  Glud,  and  wbonwaM 
■rnngeiDBiit  of  iU  duett.  U  ee  iitt  LactiCBToni  duett  aad  orifiMi.  gg 
f  I  Milk  eelli.  ///  Exentor;  duett  from  tha  oalli  to  the  larger  km- 
lUiuaut  duett. 
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The  tubes  of  the  second  variety,  instead  of  dividing 
like  the  branches  of  a  tree,  scarcely  ramify  at  all,  but 
proceed  on  in  their  course  with  scarcely  any  change  in  their 
diameter,  as  in  the  kidneys  and  testicles.  Here  we  find 
the  tubes  convoluted  and  of  extraordinary  length,  measuring 
in  the  testicle,  according  to  Dr.  Munroe,  5208  feet 

The  celebrated  Euysch,  from  his  very  minute  injections, 
was  led  to  believe  that  glands  consisted  entirely  of  blood 
vessels,  which  had  a  direct  communication  with  the  excre- 
tory duct  But  more  recent  observations,  says  Muller, 
show  *^  that  the  secreting  canals  in  all  glands,  form  an  in- 
dependent system  of  tubes — that  whether  they  be  convo- 
luted as  in  the  kidney  and  testes,  or  ramified  in  an  arbor- 
escent form,  as  in  the  liver  and  salivary  glands ;  whether 
they  terminate  by  twig-like  coeca,  as  in  the  liver,  or  in 
grape-like  clusters  of  cells,  as  in  the  salivary  glands,  pan- 
creas, and  mammary  gland ;  their  only  connection  with  the 
blood  vessels,  in  all  cases,  consists  in  the  latter  ramifying 
and  forming  a  capillary  net  work  on  their  walls,  and  in 
their  interstices,  and  that  the  finest  secreting  tubes  are 
always  several  times  larger  in  diameter  than  the  minute 
ramifications  of  the  arteries  and  veins." 

The  lungs,  it  is  supposed,  furnish  the  best  type  for  the 
whole  series  of  glandular  organs. 

The  general  conclusion  to  which  the  microscope  has  led, 
in  reference  to  the  structure  of  glands,  is,  that  the  primi- 
tive ceU  is  the  fundamental  and  operative  part  in  which  all 
secretion  occurs,  whether  in  the  simple  or  complex  gland, 
or  in  the  lengthened  secreting  tubes,  or  in  the  skin  or  any 
of  the  membranes  of  the  body ;  and  that  however  various 
the  form  of  the  elementary  parts,  all  the  glands,  without 
exception,  which  secrete  a  fiuid,  follow  the  same  law  of 
conformation,  by  developing  themselves  from  the  simple 
/cttiole, 

LYMPHATIC  GLANDS. 

Under  this  head  we  will  give  a  general  description  of 
the  absorbent  system,  which  is  as  important  and  interest- 
ing as  the  sanguineous.    If  the  latter  carries  into  the 
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system  the  nutrient  material  for  constructing  the  1 
the  former  conveys  out  the  same  material,  after  it  has 
formed  its  part  in  the  oeconomy,  and  hecomes  useles 
rather  carries  it  into  the  venous  blood,  to  become  repur 
in  the  lungs,  again  to  enter  the  system. 

This  system  is  divided  into  the  lymphatic  glands 
the  absorbent  vessels. 

The  lymphatic  or  absorbent  glands,  called  also  couj 
bate,  are  very  numerous  both  in  the  trunk  and  extremii 
and  are  generally  seen  in  clusters  or  chains,  as  in  the  mee 
tery  and  neck«    Their  color  is  reddish,  inclining  to  a  gray 
hue,  though  the  bronchial  are  black  and  those  of  the  lea 
omentum  sometimes  yellow.    Their  consistence  is  firm  a 
resisting.    They  are  surrounded  by  a  firm  capsule  of  o 
lular  membrane,  which  sends  processes  within  their  sv 
stance  to  unite  the  difierent  parts,  as  blood  vessels  ai 
nerves,  with  which  they  are  liberally  supplied.    Their  si 
varies  from  that  of  a  currant  to  that  of  an  almond.    The 
form  is  round  or  oval,  though  some  are  irregular  an 
lobulated.    They  are  movable  in  the  healthy  state,  bn 
become  firmly  fixed  by  inflammation.  Their  structure  is  no 
fully  determined,  though  they  seem  to  consist  essentially 
of  an  interlacement  of  lymphatic  vessels,  which  enter  thest 
glands,  and  after  forming  a  kind  of  plexus,  leave  them. 

Those  entering  are  called  vasa  inferentia;  those  leaving^ 
vasa  eiferentia. 

Cells  are  spoken  of  as  lying  between  these  two  kinds  of 
vessels,  into  which  they  open,  and  containing  a  peculiar 
fluid.  The  absorbent  vessels  are  divided  into  the  lymph- 
atics and  lacteals,  so  called  from  the  color  of  the  fluid  they 
respectively  carry,  which  is  transparent  in  the  former  and 
milky  in  the  latter. 

Some  of  these  vessels  were  seen  in  the  mesentery  of  a 
goat  by  Herophilus  and  Erasistratus,  280  years  before  the 
Christian  era.  Aselius,  an  Italian  anatomist,  in  1622  re- 
discovered or  confirmed  the  original  observations  of  absorb- 
ents in  the  mesentery,  made  so  long  before  by  Herophilus 
and  Erasistratus,  and  found  that  these  vessels  took  up  the 
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ohyle,  but  where  they  took 
it  and  what  became  of  it  he 
did  not  know. 

Euatachius,  in  1564,  dis- 
covered in  the  horse  the 
thoracic  duct,  which  he 
called  vena  alba  thoracica, 
the  white  vein  of  the  chest, 
not  knowing  its  use.  Wes- 
'  lingins,  in  1649,  found 
that  the  chyle  vessels  or 
Iscteals  of  Aseliua,  termin- 
ated in  the  thoracic  duct. 
By  the  labors  of  Monro, 
Hunter,  with  others,  and 
especially  Mascagni,  the 
lymphatic  vessels  have  been 
demonstrated  as  extending 
to  almost  every  part 'of  the 
body,  the  only  parts  in 
irhich  they  have  not  been 
■een  are  the  brain,  spinal 
marrow,  ball  of  the  eye,  and 
placenta.  The  lymphatics 
have  been  considered  as  an 
appendage  to  the  venous 
system.  They  resemble  the 
veins  in  having  the  same 
structure,  though  their  coats  are  more  delicate.  Like 
veins,  they  have  numerous  valves  which  give  them  a 
knotted  appearance.  Their  currente  are  in  the  same  di- 
rection, and  terminate  in  veins.  But  they  differ  from 
veins  in  passing  through  glands,  in  being  less  tortuous. 

Fib.  18  repraiento  the  formition  ind  coano  of  Uw  thoracic  duct. 

■  TerminaUoo  of  thoracic  duct,  i  Iti  lepiration  into  two  ducts,  which  iigalii 
onite.  c  Lower  end  of  duct,  d  Left  iijso*  tcid.  t  Right  azjpM.  /  Inter- 
CMtal  vaini  entering  right  izjgoi.  g  It  i  j  Cormpond  to  Dnmeroui  Ikcteab 
•ad  If  nphatiet,  whioh  go  to  form  the  oommeDceiiieDt  of  the  thoncio  duct. 
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and  in  having  more  nnmerous  and  perfect  valves.  These 
valves  are  generally  semilunar,  and  arranged  in  pairs^ 
though  some  are  circular  and  do  not  close  the  canal 
entirely. 

The  origin  of  the  lymphatics  is  still  involved  in  doubt, 
whether  in  the  various  tissues  they  commence  by  open 
mouths,  or  are  continuous  with  one  set  of  the  arteries,  and 
carry  the  serous  portion  of  the  blood,  or  whether  they 
begin  by  a  fine  net-work  of  vessels.  Let  their  microscopi- 
cal origin  be  what  it  may,  it  is  well  ascertained  that  the 
lymphatics  come  from  nearly  every  portion  of  the  body, 
while  the  lacteals  spring  exclusively  from  the  interior  of 
the  intestinal  tube,  and  especially  its  upper  pari 

The  former  carry  lymph,  the  worn-out  material  of  the 
body;  the  latter,  the  lacteals,  convey  chyle,  the  fresh  mate- 
rial formed  by  the  process  of  digestion.  Both  sets  of  vessels, 
after  passing  through  the  various  lymphatic  glands,  ulti- 
mately meet  and  converge  to  a  point  upon  the  second  lum- 
bar vertebrae,  behind  the  aorta,  and  below  the  diaphragm, 
called  the  receptacidum  chyli. 

This  receptacle  of  the  chyle  forms  the  commencement  of, 
and  is  continuous  with  the  thoracic  duct,  (Fig.  18,)  a  tube 
extending  up  the  thorax  between  the  aorta  and  vena  azygos 
to  the  fourth  dorsal  vertebrae,  where  it  inclines  obliquely 
to  the  left,  behind  the  CBsophagus  and  aorta,  and  inside  of 
left  subclavian  artery,  to  the  seventh  cervical  vertebra, 
from  which  it  arches  downward  and  outwards  to  the  junc- 
tion of  the  internal  jugular  and  left  subclavian  veins,  at 
which  angle  it  enters,  protected  by  a  pair  of  valves  which 
prevent  regurgitation.  This  tube  receives  the  lacteals  and 
the  lymphatics  belonging  to  the  lower  extremities,  abdo- 
men, left  half  of  the  chest,  left  side  of  the  head  and  neck, 
and  the  left  upper  extremity.  The  lymphatics  of  the  right 
side  of  the  head,  right  neck,  right  upper  extremity,  and 
right  lung,  meet,  and  enter  the  venous  system  on  the  right 
side  by  a  second  tube,  at  the  junction  of  the  right  subdar 
vian  and  internal  jugular. 

The  lymphatics  are  endowed  with  the  properties  of  con- 
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tractilitj,  elasticity,  and  extensibility,  which  are  no  doubt 
employed  in  their  function  of  circulating  the  lymph,  but 
this  point  is  by  no  means  yet  satisfactorily  settled. 


CHAPTER  VL 

T.HE  CUTANEOUS  TISSUE. 

ANALYSIS. 

mrORTAMCB,  BXTBVTi  FOUl,  STRUCTURB,  FXJKCTIONt   AND   RELATIOWI. 

• 

This  tissue,  especially  its  external  portion,  has  received 
the  names  of  dermoid,  tegumentary,  compound  villous,  or 
follicular  membranes.  Its  importance  may  be  estimated 
from  its  early  development,  vast  extent,  complexity  of 
structure,  variety  of  function,  diversity  of  relations,  and 
number  of  diseases. 

In  the  language  of  M.  Beclard,  this  tissue  is  the  "  most 
universally  extended  in  the  animal  kingdom;  it  is  the  first 
which  is  distinct  and  figured  in  the  embryo;  it  is  on  it 
and  by  it  the  rest  of  the  body  is  formed;  and  it  con- 
tains the  most  essential  functions,  is  often  changed  by 
disease^  is  the  part  on  which  all  foreign  substances  produce 
impressions,  and  most  therapeutic  agents  are  applied." 

The  extent  of  this  element  is  commensurate  with  the 
whole  external  and  internal  surface  of  the  body,  wherever 
exposed  to  the  contact  of  foreign  substances.  Its  form  has 
been  compared  to  two  canals,  the  one  wide  and  external, 
the  other  narrow  and  internal,  and  the  two  continuous, 
the  intervening  space  being  occupied  by  the  rest  of  the  body. 
From  this  peculiarity  of  form,  it  consists  of  two  great 
divisions. 

1st  The  skin  and  its  appendages,  forming  the  outer  canal 
or  external  surface. 

2d.  The  muoaua  membrane^  forming  the  inner  canal  or 
internal  surface. 
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Though  these  two  divisions  present  striking  differences 
at  first  sight,  yet  they  are  so  closely  allied  in  structurey 
being  regarded  as  essentially  the  same,  that  we  shall  ex- 
amine both  as  belonging  to  the  same  tiBsue. 

The  skin  can  be  traced  as  gradually  sliding  into,  and 
becoming  insensibly  lost  in  the  mucous  membrane  at  all 
the  natural  apertures,  as  the  mouth,  anus,  prepuce,  labia^ 
&c.,  showing  the  continuity  of  the  two  divisions ;  and  their 
identity  is  further  established  by  their  being  convertible  the 
one  into  the  other.  For  instance,  in  the  axillsB,  nates  and 
other  parts,  where  opposing  surfaces  of  the  skin  come  in 
contact  and  are  not  kept  clean,  the  skin  will  become  moist 
and  soft,  and  present  all  the  appearances  of  mucous  mem- 
brane. On  the  other  hand,  mucous  membrane,  as  in  pro- 
lapsus of  the  rectum  and  vagina,  by  being  exposed  becomet 
dry,  and  assumes  all  the  peculiar  characters  of  skin. 

SKIN  AND  ITS  APPENDAGES. 

The  skin,  (cutis,  dcp^,)  as  already  remarked,  covers  the 
whole  external  surface  of  the  body,  and  according  to  the 
prize  essay  of  Mr.  Wheelock,  measures  in  extent  2,500  inches. 
Its  coUyr  varies  from  white  to  black,  having  all  the  inter- 
mediate shades  depending  on  the  different  races  of  man- 
kind, and  the  difference  in  climate,  age  and  exposure.  Iti 
density  also  varies,  being  thicker  in  the  black  than  the 
white,  and  much  more  dense  in  some  parts  of  the  body 
than  others,  as  in  the  palm  of  the  hand  and  sole  of  the 
foot  It  has  two  surfaces,  the  one  free  and  exposed  to 
external  bodies,  the  other  adherent  to  parts  beneath  by  cel- 
lular tissue,  and  in  the  scalp  and  neck,  closely  connected  with 
muscular  structure,  as  over  the  occipito-frontalis  and  pla- 
tyma  myoides.  The  free  surface  presents  a  variety  of  ob- 
jects of  study,  as  inequalities  of  elevation  and  depression, 
folds  and  wrinkles,  openings  or  pores,  and  various  grades  of 
softness  and  moisture,  all  of  which  will  be  more  particnlar- 
ly  noticed  in  the  account  of  its  structure.  The  adhering  sur- 
face, by  its  loose  cellular  tissue,  generally  admits  of  free 
motion  between  the  skin  and  adjacent  parts. 
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properties  of  flexibility,  elasticity,  and  retractility.  It  ako 
possesses  considerable  contractility,  as  seen  in  what  is 
called  the  goose  flesh,  and  in  the  scrotum,  nipples,  &c,  and 
which  seems  to  depend  upon  some  reddish  fibres,  seen  im- 
mediately beneath  the  dermoid  tissue,  having  a  contractile 
property  and  resembling  involuntary  muscla 

The  cutis-vera  contains  an  immense  number  of  blood  yes- 
sels,  nerves  and  lymphatics,  which  ramify  through  its  sab- 
stance  and  appear  upon  its  stirface,  and  by  some  these  are 
considered  a  distinct  layer,  under  the  name  of  the  vascular 
retiform  layer  and  the  papillae,  though  not  generally 
regarded  as  a  distinct  and  separate  structure.  The  external 
surface  of  the  cutis-vera  has  numerous  elevations  or  pro- 
jections, called  papillae,  which  are  very  distinct  on  the 
extremities  of  the  fingers  and  toes,  and  on  the  palms  of 
the  hands  and  soles  of  the  feet.  On  the  fingers  these  pa- 
pillae  present  the  form  of  arched  or  concentric  rows.  These 
rows  are  separated  by  longitudinal  and  transverse  fissures, 
which  it  is  said  give  passage  to  the  perspiratory  ducts. 

The  microscope  reveals  the  papillae  to  consist  of  blood 
vessels  and  nerves,  connected  by  cellular  tissue,  and  ter- 
minating in  loops.  The  nerves  are  seen  without  neiu> 
lemma,  and  the  blood  vessels,  according  to  Beclard,  have 
an  erectile  disposition.  These  papillae,  wherever  situated, 
are  the  scat  of  sensibility,  and  those  upon  the  ends  of  the 
fingers,  called  tactile  papillae,  are.  the  especial  agents  of  the 
sense  of  touch.  Though  the  nerves  of  the  papillae  have 
been  said  to  terminate  in  loops,  yet  it  is  proper  to  say 
that  some  most  respectable  anatomists  assert  that  they  bo- 
come  so  soft  and  fine  that  it  cannot  be  determined  whether 
they  end  in  loops,  plexuses  or  soft  bulbs.  The  organic 
element  of  the  cutis  vera  is  principally  gelatin. 

The  rete-mucosum  is  the  next  layer  in  order,  and  oovers 
the  outer  or  papillary  surface  of  the  cutis.  It  is  a  very 
soft  substance,  and  can  be  raised  in  a  distinct  layer,  though 
with  difiiculty,  after  maceration.  M.  Q^ltier  makes  it  to 
consist  of  as  many  as  four  separate  laminae,  the  middle 
one  being  the  seat  of  color.    The  most  recent  micro- 
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the  secreted  flnid  from  the  catit-Teraj  thrown  out^  it  wonU 
seem,  like  varnish  over  the  whole  sarfiMse  of  the  bodji  ail 
then  condensing  and  hardening  into  the  ecelea  jvtt  bib- 
tioned. 

The  process  of  formation  is  thus  seen  by  the  microsoofa 
The  capillaries  of  the  cutis-vera  throw  out  lymph,  oontiii- 
ing  numerous  cell-germs;  these  soon  enlarge  into  odli^ 
and  closely  apply  themselves  to  the  mwhoe  of  the  cntii 
When  this  layer  is  completed  a  second  layer  ferma  benestty 
and  the  first  then  becomes  separated  firom  the  tme  8ki% 
changes  its  form  and  consistencCi  becomes  flat  and  hard, 
and,  by  evaporation,  dry  and  firm,  and  finally  fialla  off  ii 
scales ;  and  this  succession  of  changes,  from  tiie  primitiff 
secreted  nucleus  of  the  cell  germ,  up  to  the  dry  flattens! 
desquamating  scale,  is  continually  going  on. 

The  cuticle  is  flexible,  elastic,  and  easily  torn.  Boiliiig 
water  extracts  some  gelatine,  renders  it  white,  ^^P^^m^ 
and  deprives  it  of  elasticity.  When  dry,  its  Tolome  is  di- 
minished, becomes  firmer,  slightly  yellowish^  and  zosisli 
putrefaction  for  a  long  time.  Fire  causes  it  to  bum  lib 
horn  and  emit  a  similar  odor.  The  fixed  alkalies  resolvs 
it  into  a  soapy  substance.  Nitric  acid  turns  it  yellov 
almost  immediately,  and  thickens,  softens  and  rednosi  it 
to  a  pulp  in  twenty-four  hours. 

The  skin  thus  constituted  of  the  cuticle,  rete-mncosmSi 
and  cutis-vcra,  has  its  external  surface  moistened  by  two 
kinds  of  fluids — the  one  watery  in  its  nature,  called  tlis 
perspiration — the  other  unctuous  in  its  character,  aad 
known  an  the  sebaceous. 

The  pcrsi)iration,  which,  when  augmented  in  qnantitfi 
becomes  the  sweat,  is  furnished  by  follicles  called  the  sado- 
riferous  or  sweat-glands,  (Fig.  19 ;)  they  are  found  in  all 
parts  of  the  skin,  are  of  a  round  form,  and  consist  of  ft 
ccDca,  ending  in  a  spiral  tube,  the  exhalent  duct,  which 
passes  through  the  cutis,  rete-mucosum,  and  cuticle,  open- 
ing on  the  latter  by  a  minute  pore.  In  the  axillae  they  are 
described  as  large,  very  distinct,  and,  by  their  reddish  color, 
readily  distinguished  from  the  fatty  grains  adjoining  theoL 
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The  sebaceous  or  oily  fluid  comes  from  sebaceous  glands. 
These,  though  not  so  numerous  as  the  perspiratory,  are 
nevertheless  abundant  in  many  parts  of  the  skin,  as  the 
nose,  face,  arm-pits,  arms,  &c.;  the  palms  of  the  hands  and 
soles  of  the  feet  being  destitute  of  them.  They  present  a 
variety  of  form,  from  the  simple  sac-like  follicle  to  the 
lobulated  gland.  In  the  scalp  the  lobes  are  clustered  to- 
gether like  a  bunch  of  grapes ;  and  their  ducts,  which  are 
straight,  though  sometimes  spiral,  besides  perforating  the 
skin,  have  one  or  more  of  them  entering  the  hair  follicle. 
(Fig.  19.)  These  ducts  are  lined  by  the  involuted  cuticle. 
The  meibomian  glands  of  the  eye-lids,  and  the  ceruminous 
glands  of  the  ear,  are  also  examples  of  sebaceous  glands. 

The  sebaceous  glands  are  about  the  size  of  millet  seed, 
of  a  yellow  color,  and  most  generally  situated,  as  well  as 
the  perspiratory,  in  the  subcutaneous  cellular  structure, 
though  sometimes  imbedded  in  the  dermis  itself. 

There  is  another  set  of  glands  belonging  to  the  skin, 
called  the  odoriferous  glands,  (glandulaa  odorifersB,)  which 
are  very  particularly  described  by  Dr.  Horner,  who  seems 
to  have  given  them  more  attention  than  any  previonB 
anatomist.  He  says  they  are  well  developed  in  the  negro, 
and  are  found  in  the  arm-pit,  near  the  skin,  and  enveloped 
in  cellular  adipose  structure.  About  three  hundred  of 
these  glands  were  counted  on  a  space  the  size  of  a  Spanish 
dollar ;  they  are  described  as  of  a  brown  color,  of  varying 
size,  from  a  line  to  two  lines  in  length,  and  having  a  gran- 
ular surface,  like  the  mammary  and  pancreatic  glands. 
Their  use  is  believed  to  be  to  fiirnish  the  odorous  secretions 
of  the  body. 

The  Functions  of  the  skin  are  those  of  Sensation,  Secre- 
tion, and  Absorption. 

Senaationy  as  already  stated,  is  either  general  or  special — 
every  part  of  the  skin  being  supplied  with  nerves — so,  in 
every  part  we  find  common  sensibility,  or  tact,  while  spe- 
cial sensibility,  or  sense  of  touch,  is  very  limited,  confined 
almost  exclusively  to  the  tips  of  the  fingers.  By  this  func- 
tion the  health  and  preservation  of  the  body  is  particularly 
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looked  after ;  it  stands,  as  the  fiuthftil  sentinel^  on  the  out- 
posts of  the  systenii  giving  immediate  mming  whenever 
an  enemy  is  at  hand,  or  an  injnry  is  nupactedj  wheAff 
by  mechanical  or  chemical  violence  or  the  temperature  of  At 
atmosphere.  This  warning  is  by  the  aeneation  of  peia 
Bat  this  ftmction  is  also  intellectnal,  aa,  by  the  sense  of 
tonch,  it  is  the  medium  of  knowledge  to  the  mind. 

The  Secretion  of  the  skin  has  been  stated  to  he  persph» 
tory  and  sebaceoua  By  this  function  tiie  properties  of 
smoothness,  softness,  and  pliability  are  imparted  to  the 
skin,  and  a  large  amount  of  superfluous  matter  tiuowi 
off,  which,  if  retained,  would  destroy  life. 

The  amount  of  exhalation  from  the  skin  hae  heen  esfr 
mated  by  Sanctorius.  It  is  stated  that  for  thirty  years  be 
daily  weighed  his  body,  food,  and  excretions.  Hie  estimstt 
was,  that  out  of  every  eight  pounds  of  nonrisdiment^  ftn 
passed  off  by  the  skin,  leaving  only  three  to  be  oarried  of 
by  the  lungs,  kidneys  and  bowels.  M.  Begnin  made  thft 
amount  average  about  three  pounds  in  the  twenty-foir 
hours.  Twenty  or  thirty  ounces  of  this  exhalation,  it  ii 
said,  cannot  accumulate  in  the  system  without  i^^r^g 
disease;  which  is  no  doubt  true.  The  perspratory  ftaai> 
tion  is  also  one  of  refrigeration,  as  by  evaporation  ths 
body  is  cooled. 

Absorption,  though  at  one  period  denied  to  the  dda,  ii 
now  fully  established  as  one  of  its  functions;  for  by  ths 
skin  many  articles  of  the  materia  medica  are  daily  intre- 
duced  into  the  system,  and  produce  their  effects  with  nearly 
the  same  certainty  as  when  taken  by  the  mouth. 

The  Rdaiiona  of  the  skin  may  be  considered  as  Phyricil, 
Chemical,  Organic,  and  Mental. 

The  principal  physical  relation  of  the  skin  is  olmoi- 
plieric  aivy  of  a  certain  temperature  and  density.  If  the 
temperature  be  too  low,  the  skin  will  become  cold,  torpid, 
and  frozen,  while  the  function  of  sensation  will  be  ob- 
scured, benumbed,  or  entirely  lost,  and  those  of  aecretiem 
and  absorption  completely  checked  or  destroyed.  On  the 
other  hand,  if  the  temperature  be  too  high,  the  violence 
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of  action,  will  result  in  the  disturbance  and  destruction  of 
its  functions. 

The  relation  of  the  skin  with  the  density  of  the  atmos- 
phere is  equally  fixed  and  importai^t  During  an  ascent  to 
the  top  of  Mont  Blanc,  where  the  air  is  so  much  more  rare, 
the  cohesive  property  of  the  skin  gives  way  for  want  of 
pressure;  a  general  relaxation  occurs,  and  the  blood,  we 
are  told,  flows  from  the  whole  surface  of  the  body.  Too 
great  density,  on  the  other  hand,  would  be  equally  de- 
structive. 

In  regard  to  the  Chemical  relations  of  the  skin,  it  is 
well  known  that  if  diemical  agents  be  not  applied  in  their 
due  and  proper  proportju)n,  they  are  violently  destructive,  at 
once  disorganizing  the  skin,  breaking  up  its  whole  texture, 
and,  consequently,  destroying  all  its  fiinctions. 

The  skin,  being  an  organ,  and  forming  part  of  the 
body,  becomes  necessarily  connected  with,  and  more  or  less 
dependent  on,  every  other  part  or  organ ;  and  hence  it  has 
organic  rdationa.  The  principal  of  these  are  with  the 
mucous  membrane  and  kidneys.  When  the  functions 
of  these  organs  are  increased,  those  of  the  skin  are  dimin- 
ished, and  vice  versa. 

The  Menixd  Rdaiuma  of  the  skin,  or  those  it  has  with 
the  brain  and  nervous  system,  are  equally  striking.  Every 
one  has  seen  fear  and  grief  contract  the  skin,  and  render 
it  pale,  cold,  bloodless,  benumbed,  deprived  both  of  sensa- 
tion and  secretion.  Anger  and  joy,  on  the  contrary, 
dilate  the  skin,  fill  it  with  fluids,  increase  its  color, 
excite  all  its  functions,  and,  if  in  excess,  will  as  certainly 
injure  and  derange  them. 

Now  these  several  relations  constitute  so  many  fixed  and 
definite  laws  for  the  regulation  of  the  skin's  functions — 
obedience  to  which  has  the  high  reward  of  health  and  life; 
disobedience,  the  penalty  of  disease  and  death.  The  pen- 
alty is  infiicted  in  a  variety  of  ways,  as  in  vices  of  confor- 
mation, congenital  and  acquired,  accidental  productions,  as 
fistulas,  abscesses,  morbid  secretions  of  the  sebaceous  folli- 
cles, having  names  according  to  the  kind  and  consistency 
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of  the  fluid ;  a  variety  of  tumors  of  varied  size  and  cha 
ter,  as  the  steotoma^  atheroma^  meliceris,  &Cy  or  a  fatt 
pulp7,  and  a  honey-like  tumor;  and,  finally,  inflammal 
in  all  its  various  forms. 

APPENDAGES  OF  THE  SKIN. 

The  appendages  of  the  skin  consist  of  the  hairs  a 
n>ail8y  which  are  modifications  of  the  cuticle. 

The  hairs  (Fig.  19)  present  differences,  according 
their  situation,   in    length,   fineness,  delicacy,  quanti 
size,  and  color.    They  differ  according  to  races,  bei: 
long,  fine,  thick,  and  often  curled,  in  the  Caucasian  ai 
Malay,  fine  and  thin  in  the  American,  short  and  coar 
in  the  Mongolian,  and  crisped  and  woolly  in  the  Ethi 
pian.    They  vary  also  with  age  and  sex,  being  finer  i 
the  young  than  in  the  old,  and  in  the  female  than  in  tl 
male. 

Each  hair  is  composed  of  a  bulb  and  stem. "  The  bul 
is  simply  a  reflection  of  the  skin,  termed  the  follicle,  con 
taining  a  conical  pulpy  substance  called  the  papilla.    Th 
follicle  is  ovoid  in  shape,  and  lined  by  the  involuted  cuticle 
it  is  embedded  in  the  subcutaneous,  adipose,  and  cellula 
structure,  and  is  highly  vascular  and  sensitive.    The  pa 
pilla  is  the  part  of  the  bulb  generating  the  hair;  from  iti 
vessels,  lymph  is  poured  out  containing  cell  germs;  these 
grow  into  cells  with  nuclei,  which  elongate  and  become 
condensed  into  scales,  overlapping  each  other,  and  form- 
ing the  cortex  or  outer  surface  of  the  hair. 

The  hair  lengthens  by  fresh  successive  additions  from 
the  papilla,  one  beneath  the  other,  constantly  repeated, 
as  long  as  it  continues  to  grow. 

The  interior  of  the  hair,  called  the  medulla,  has  its  cells 
less  condensed  than  the  outer,  and,  on  a  transverse  sec- 
tion, gives  the  appearance  of  a  cell-tube. 

Hair  can  be  split,  and  of  itself  separates  into  filaments. 
Pigment  granules  are  found  in  the  cells  of  the  bulb,  on 
which  the  color  depends;  and  into  the  follicle  the  ducts 
of  one  or  more  of  the  sebaceous  glands  open  and  discharge 
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their  fluids,  which,  it  is  said,  lubricate  the  hair  throughout 
its  whole  course.    (See  Fig.  19.) 

The  formative  force  is  very  great  in  hair.  It  is  quickly 
replaced  when  cut  or  destroyed,  provided  the  bulb  and 
papilla  remain  uninjured.  Hair  is  entirely  destitute  of 
vitality,  except  at  its  root  or  bulb,  where  it  is  both 
vascular  and  sensitive,  as  seen  in  the  disease  called  jp^too- 
pdlonica. 

The  motions  of  the  hair  are  referred  to  the  action  of  sub- 
cutaneous muscles.  This  is  very  evident  in  the  large  hairs 
or  prickles  of  the  porcupine,  and  the  feathers  of  the  tail  of 
the  peafowl,  where  each  is  supplied  with  a  distinct  muscle 
for  its  elevation. 

Hair,  like  the  cuticle,  resists  putrefaction  for  a  long 
time.  Boiling  resolves  it  into  gelatin  and  coagulated 
albumen.  According  to  Vauquelin,  hair  is  composed  of 
an  animal  matter  which  forms  the  base — a  small  quantity 
of  a  white  concrete  oil,  a  blackish  oil,  iron,  oxide  of  manga- 
nese, carbonate  of  lime,  silex,  and  sulphur. 

The  Naxla  are  the  horny  scales  which  cover  the  last 
phalanx  of  the  fingers  and  toes.  Each  nail  consists  of  a 
root,  body,  and  free  extremity.  The  root  and  borders  are 
confined  in  a  fold  of  the  cutis,  named  the  nail-follicle;  the 
body  rests  upon  the  surface  of  the  cutis,  called  the  matrix, 
which  is  very  vascular,  and  appears  red;  while  the  white 
portion,  just  at  the  root,  is  styled  the  lunula.  The  nail 
grows  in  a  manner  similar  to  the  cuticle. 

The  nail  follicle  and  matrix  contain  papillaB,  that 
secrete  the  fluid  or  lymph  in  which  are  found  cell-germs. 
These,  like  those  of  the  hair,  become  compressed,  dry,  flat- 
tened and  hardened  into  nail:  those  at  the  root  elongating 
and  adding  to  the  length;  those  at  the  borders  forming 
the  breadth;  while  those  in  the  matrix,  or  centre,  increase 
the  thickness. 

The  nails  protect  and  form  a  firm  support  to  the  tactile 
papillae  or  organs  of  touch.  They  are  also  instruments  of 
prehension. 
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¥his  constitutes  tlie  second  division  of  the  Cataneoiis  S 
tern.    It  lines  the  whole  interior  of  the  surface  of  the  bo< 
having  communication  with  the  exterior  world.     It 
consequently  coextensive  with  the  digestive,  pulmona 
utinarj,  and  genital  organs.    It  is  continuous,  as  befi 
stated,  with  the  skin.    Its  color  varies  from  a  pale  rose 
a  beautiful  red.    Its  density  also  varies,  being  thinner  in  t 
urethra  and  genital  organs  than  in  the  intestines.    1 
tenacity  is  so  slight,  it  tears  easily  in  the  attempt  to  raise 

Like  the  skin,  it  has  two  surfaces,  the  one  free,  the  oth 
adherent.  The  free  surface  presents  valvulsB^  folds  at 
T^rinkles,  cavities  or  depressions,  and  papillaty  and  villm 
projections.  The  adhering  surface  is  covered  by  a  fibi 
cellular  tissue,  which  gives  the  mucous  membrane  i1 
solidity.    It  has  two  principal  divisions. 

1st.  The  gastro-pulmonary* 

2d.  The  genito  urinary. 

l!he  first  division  lines  the  mouth,  where  it  id  continuoui 
with  the  skin  of  the  lips,  and  successively  the  pharynx 
cesophagus,  stomach,  and  intestines,  to  the  anus,  where  i\ 
Ikgain  runs  into  the  skin.  In  this  route  it  sends  off  nume^ 
ous  prolongations  to  all  the  excretory  ducts  of  the  glands, 
^mmunicating  with  the  alimentary  canal,  as  the  salivary 
glands,  tonsils,  liver  aiid  pancreas.  It  extends  to  the  nose 
Tinder  the  name  of  pituitary  membrane,  lining  it  and  the 
different  sinuses.  Through  the  nasal  and  lachrymal  duct  it 
reaches  the  eye,  covering  the  interior  of  the  eyelids,  and  the 
globe  of  the  eye.  From  the  back  part  of  the  mouth  we  follow 
it  in  one  direction  through  the  Eustachian  tube,  into  the 
cavity  of  the  tympanum,  and  the  mastoid  cells,  by  another 
route  we  trace  it  into  the  larynx  trachea,  bronchi,  and  all 
their  ramifications  in  the  lungs. 

The  2d  division  or  genito  urinary,  beginning  at  the  glans 
penis,  is  found  lining  the  urethra,  bladder,  ureters,  infundi- 
bulum,  and  even  calyces  of  kidneys,  while  in  the  female  it 
also  covers  the  labia,  clitoris,  and  vagina. 
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The  mucous  membrane  presents  different  appearances  in' 
the  different  organs  it  traverses.  It  is  disposed  in  longitu- 
dinal folds,  is  thick  and  loosely  attached  to  the  muscular 
coat  in  the  oesophagus.  It  presents  the  form  of  plaits 
or  rugaB  in  the  stomach,  and  of  valvulaa  conniventes  in  the 
upper  intestines. 

The  strttdure  of  the  mucous  membrane  is  very  analogous 
to  that  of  the  skin,  and  like  it,  consists  of  three  membranes, 
an  epithelium,  a  proper  mucous  and  a  fibrous  coat.  The 
epithelium  corresponds  with  the  cuticle,  and  consists  of 
nuclei,  vesicles,  and  scales.  It  has,  until  very  recently,  been 
considered  as  extending  inwardly  only  to  the  cardiac  ori- 
fice of  the  stomach,  but  by  the  microscope  it  now  seems  to 
be  satisfactorily  established  as  covering  the  whole  extent 
of  the  mucous  surface  wherever  found. 

.  The  epithelium  presents  a  variety  of  ^XSl^' 
forms  in  different  situations.  In  the 
mouth  (Fig.  20)  it  assumes  the  shape  of 
laminae,  the  nuclei  or  cytoblasts  forming 
the  deepest  layer,  then  upon  these  are  the 
cells,  and  upon  these  again  the  topmost 
layer  of  polygonal  scales,  which  become  thin  and  flattened, 
and  constitute  the  highest  stage  of  development  from  the  cell 
germ  or  nucleus.  The  nuclei,  cells  and  scales  are  connected 
by  a  glutinous  substance,  in  which  are  found  opaque  gran- 
ules. The  scales  are  constantly  exfoliating,  and  give  place 
to  the  deeper  layer,  which  in  their  turn  give  way  to  others, 
and  so  in  perpetual  succession,  there  is  a  perpetual  waste 
and  supply. 

In  the  stomach  and  intestines,  the  epithelium  (Fig.  21) 
has  the  columnar  or  cylindrical  shape,  the  apices  of  the 
columns  resting  on  the  papillary  coat,  while  the  bases,  by 
their  approximation,  form  the  free  surface.  Each  column 
has  its  nuclei,  cells  and  scales,  and  is  produced  in  the  same 
way  as  the  laminated  epithelium,  and  also  undergoing  the 
constant  waste  and  supply. 

FiQ.  90.  EpitheUom  scales  from  inside  of  the  mouth. 
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Fio.  91. 


The  columnar  form  of  epithelium  is  also  found  in  all  \ 

glandular  ducts,  whose  bases  are  often  surmounted  w 

ciliaB,  (Fig.  22,)  whose  motions  are  directed  towards  1 

Fio.  32.  outlets  of  the  canals  they  li 

The  second  coat,  the  proper  n: 
cous,  called  also  the  papillary 
basement  membrane,  resembl 
the  papillary  layer  of  the  ski 
and  is  a  membrane  apparently  without  texture.  Its  su 
fiarce  presents  different  aspects  at  different  points. 

In  the  stomach  it  forms  cells  or  alveoli,  into  which  th 
follicles  open.  In  the  intestines  it  presents  numerous  pre 
jecting  points,  having  a  velvety  appearance  and  calle< 
viUij  while  in  the  large  intestines  it  again,  as  in  thi 
stomach,  assumes  the  shape  of  cells.  This  coat  is  exceed 
ingly  soft  and  spongy,  easily  destroyed  either  by  mechani- 
cal violence  or  the  action  of  acids,  which  reduces  it  to  a 
pulpy  state. 

The  fibrous  layer,  called  also  the  svlMnuocms  and  nervous, 
forms  the  third  layer  of  mucous  membrane.  It  corresponds 
to  the  corium  of  the  skin,  in  giving  support  and  strength  to 
the  mucous  layer,  and  contains  numerous  capillary  vessels, 
nerves  and  absorbents. 

It  has  just  been  stated  that  the  mucous  membrane  has 
upon  its  papillary  surface  numerous  conical  projections, 

Fio.  91  repreaents  cylinders  of  the  Intestinal  Epithelium. 

1  Cylinders  from  cardiac  region  of  the  human  stomach.  9  Cylinders  from 
jejunum.  3  Cylinders  seen  from  their  free  extremity.  4  Cylinders  as  seen  in 
a  transTerse  section  of  a  villous. 

Fio.  29,  Ciliated  Epithelium,    h  Cilia  upon  the  top  of  a  epithelium. 
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called  villi  from  their  velvety  appearance,  or  their  resem- 
blance to  the  down  of  an  unripe  peach. 

Each  villus  consists  of  blood  vessels,  nerves  and  absorb- 
ents bound  together  by  cellular  tissue,  and  not  only  cov- 
ered by  epithdlium,  but  also,  it  is  said,  by  an  additional  fine 
membrane.  These  villi  give  origin  to  the  lacteals  by  fine 
branches,  which,  it  is  now  found,  do  not  have  open  orifices 
upon  their  surface  as  formerly  believed,  but  between  the 
capillary  vessels  at  the  extremity  of  each  villus,  while 
chylous  absorption  is  going  on;  are  seen  cells  containing 
an  opalescent  fluid.  These  cells  disappear  almost  entirely, 
it  is  said,  when  the  chyle  has  left  the  intestine;  the  lac- 
teals empty  themselves,  and  the  villi  become  flaccid. 

These  cells  are  regarded  as  the  special  agents  for  select- 
ing the  nutrient  matter  and  handing  it  over  to  the  lacteals ; 
they  have  a  short  life,  and  are  constantly  being  renewed. 
Another  element  of  mucous  membrane  is  found  in  the 
fdUidea  and  glands  scattered  throughout  its  whole  extent. 

The  simple  follicles  of  Leiberkuhn  exist  in  immense 
numbers  every  where  upon  the  mucous  surface.  They  con- 
sist simply  of  depressions  of  the  mucous  surface,  forming 
small  pouches,  whose  orifices  are  not  visible  to  the  naked 
eye,  but  which  are  found  to  have  eight  or  ten  times  the 
diameter  of  the  red  globules  of  blood. 

Professor  Horner  has  estimated  the  number  of  these  fol- 
licles to  be  about  25,000  to  the  square  inch,  and  between 
forty  and  fifty  millions  to  the  whole  alimentary  canal. 
Their  use  is  to  supply  the  principal  part  of  the  mucous 
fluid.  The  glands  are  simply  compound  cryptae  or  folli- 
cles, having  different  forms  and  names,  in  different  parts  of 
the  mucous  membrane. 

At  the  mouth  of  the  Eustachian  tube,  the  simple  follicles 
are  collected  in  a  body  of  somewhat  oval  form  and  almond 
size,  called  the  tonsil.  In  the  oesophagus  these  follicles  are 
situated  in  the  sub-mucous  tissue,  and  lobulated,  communi- 
cating with  the  surface  by  a  long  excretory  duct. 

In  the  stomach  the  glands  are  seen  in  the  shape  of  long 
tubes,  situated  perpendicularly,  side  by  side,  and,  at  their 


terminatioQg,  dilated  into  nnal]  ponchci^ 
having  a  clustered  appearance  Theae  aic 
supposed  to  secrete  the  gaatrio  fluid. 

In  the  duodenam  is  another  net  of  glu^ 

called,    after    their    dlBOorerer,    Bnuuei'i 

QlandB.  .  (Fig.  24.) 

''<•-  M-  They  are  unall,  gnunlv, 

and  flattened,  and  companl 

to  the  pancreas  and  salim; 

glands;  each  granule  oonnil- 

ing  of  minnte  lobules  or  oeDii 

all  of  which  open  upon  tkl 

surface  hy  a  common  duct  b 

^'^'^t  ****  lo*«  P*rt  of  the  ihna 

^-^  Peyer's  glands.  (Fig.  26.)  Tb? 
are  foond  most  abirndsBt 
ahout  the  junction  of  the  il^ 
Tim  with  the  colon,  and  <q^ 
.  poaite  the  atta<^unent  of 
9  the  mesentery.  They  in 
L  collected  in  numerani 
I  small  circular  patches,  ■1I^ 
I  ronnded  by  the  simple  6A- 
llicles.  Each  is  simply  a 
I  closed  sac,  having  no  ex- 
1  cretory  duct,  as  far  as  ob- 
I  serration  has  gone,  and, 
I  when  ruptured,  is  found  to 
f  contain  mucus  and  small 
cells.  Their  use  is  not  known.  It  is  thought  by  sonrt 
that  ulceration  of  Feyer's  glands  constitutes  the  essential 

Tia.  23  repreientt  i  portion  of  the  mucoui  tnembraDe  of  the  ilomaeb,  ahow 
li^;  Ihe  piu  upon  iti  lurface,  tnd  where  the  tube*  from  the  gaBtrie  glkiida  aato. 

FiQ.  S4  repreaentt  a  portion  of  one  of  BrunDer'i  gkndi  from  th«  humM 
duodenum — magniGed  65  diameten. 

Fia.  35  repreunU  m  portion  of  ooe  of  Ihe  patches  of  ?ejn^  glMida  •!  A* 
temuDgitioii  of  tbe  Uenm. 
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dement  in  typhoid  fever,  while  others  regard  snch  lesion 
flitnpl  J  a  result  of  the  latter. 

There  is  another  set  of  glands  belonging  to  the  mucous 
membrane,  called  the  Glandules  SolitarisB,  or  Solitary 
Gt-lands.  These  are  of  two  kinds — those  having  excretory 
ducts,  or  openings,  and  those  without.  The  first  are  found 
in  the  large  intestine,  being  most  abundant  in  the  coecum. 
The  second  are  seen  in  the  small  intestine,  in  the  form  of 
small  circular  patches,  surrounded  by  a  wreath  of  simple 
follicles,  and,  when  opened,  present  a  small,  saccular,  flat- 
tened cavity,  holding  mucus. 

Dr.  Horner,  who  has  paid  much  attention  to  the  investi* 
gation  of  the  minute  anatomy  of  the  mucous  membrane, 
seems  to  think,  from  his  observations  during  the  chol- 
era, and  minute  injections  of  this  membrane,  that  it  '^con- 
sists almost  entirely  of  a  cribriform  intertexture  of  veins ;" 
and,  in  death,  these  veins  being  empty,  are  soft  and  spongy, 
and  give  the  velvety  appearance  of  ordinary  descriptions. 
The  arteries  are  described  as  few  in  number,  and  situated 
beneath  the  venous  intertexture,  and  much  smaller  than 
the  corresponding  veins.  The  meshes  in  this  venous  inter- 
texture are  very  minute,  and  are  considered  as  the  simple 
follicles  of  Lieberkuhn,  resting  upon  the  arterio-venous 
layer  and  cellular  structure  below  as  their  basis.  Dr.  Horner 
is  led  to  believe,  from  this  anatomical  arrangement  of  the 
mucous  membrane,  that  the  functions  of  these  follicles  are 
rather  for  absorption  than,  as  generally  supposed,  for  secre- 
tion. As  the  Fallopian  tube,  by  a  vascular  turgescence, 
erects  itself  and  grasps  the  ovum,  in  like  manner,  says  the 
doctor,  '^  as  these  intestinal  follicles  are  formed  in  the  midst 
of  veins,  their  orifices  only  become  erect  and  patulous  by 
the  distension  of  those  veins,  and  cannot  be  well  seen  by 
the  eye  alone,  unless  an  injection  has  fully  succeeded.  But 
the  erection  of  these  veins,  during  digestion,  puts  the  folli- 
cles in  a  similar  condition ;  there  is,  therefore,  some  ground 
of  inference  that  the  act  of  the  Fallopian  tube  in  conveying 
a  germ,  and  of  a  follicle  in  conveying  into  the  thickness 
of  an  intestine  congenial  matter,  may  be  analogous.'' 
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,  Again,  this  same  anatomist  uniyersally  found  the  sur- 
faces of  the  villi  polished,  and  not  presenting  any  foramina, 
while  many  of  the  follicles  were  found  passing  obliquely 
into  their  bases.  In  a  word,  the  gastro-enteric  follicles, 
situated  in  the  venous  intertexture  above  described,  and 
considered  as  identical  with  its  meshes,  are  regarded  as 
the  absorbing  agents  of  the  chyle,  which  conduct  it  into 
the  lacteals. 

The  functions  of  the  mucous  membrane  are,  like  those  of 
the  skin,  sensation,  secretion,  and  absorption.  Besides  the 
common  sensation  of  the  whole  membrane,  and  the  special 
sense  of  taste  as  belonging  to  it,  and  seated  in  the  tongue, 
the  feelings  or  appetites  of  hunger  and  thirst  are  also  re- 
ferred to  this  membrane.  Its  secretions  are  those  of  serum 
and  mucus,  &c.,  and  it  absorbs,  as  already  stated,  the  chyle 
with  other  matters. 

The  relations  of  the  mucous  membrane  are  as  fixed  as 
those  of  the  skin,  and  are,  chiefly  the  physical,  chemical, 
and  organic. 

The  principal  physical  relations  are  those  it  has  with 
food  and  water. 

It  is  well  known  that  our  food  and  drink  enter  the  sys^ 
tem  mainly  through  this  structure,  and  if  we  attempt,  in 
the  healthy  state  of  this  membrane,  to  substitute  any  thing 
else  in  place  of  the  natural  stimuli,  there  will  certainly 
be  more  or  less  lesion  and  disturbance  of  its  functions. 
For  instance,  if  we  swallow  poison,  in  place  of  food,  there 
is  the  greatest  danger  not  only  of  disturbance,  but  of  com- 
plete destruction  to  both  structure  and  function,  by  the 
most  rapidly  violent  and  destructive  inflammation.  And 
this  example  further  shows  the  chemical  relations  of  this 
membrane  to  be  equally  fixed,  and  necessary  to  be  observed^ 
for  the  preservation  of  its  integrity. 

Its  organic  relations  are  most  important,  both  in  health 
and  disease,  as  it  sympathizes  with,  and  is  the  channel  of 
intercourse  to  every  other  part  and  organ  of  the  body. 

Now,  these  several  relations,  as  in  the  case  of  the  skin, 
constitute  so  many  fixed  laws— obedience  to  which,  we 
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equally  find,  has  the  reward  of  health  and  life,  and  diso- 
bedience the  penalty  of  disease  and  death.  The  penalties 
refer  to  the  pathological  state  of  this  membrane,  the  prin- 
cipal of  which  consist  in — 

MalformcUionSj  congenital  or  acquired,  as  seen  in  oblite- 
ration of  the  rectum. 

Displacements,  as  in  prolapsus  of  the  vagina. 

Btricture^  as  in  the  urethra. 

Tumor y  as  polypi  of  the  nose  and  uterus. 

Vegetaiions. 

New  Formations  J  as  cartilage,  bone,  hair,  &c. 

Discharges,  as  serum,  mucus,  blood.  « 

Inflammation,  with  all  its  termind.tions  in  suppuration^ 
ulceration,  and  gangrene. 

The  appendages  of  the  mucous  membrane  are  the  Teeth ; 
which  see  in  another  part  of  the  work. 


CHAPTER  VIL 

THE   MUSCULAR   TISSUE. 

ANALYSIS. 

DBFDflTIOV,  IMPORTANCB,   DITISION,   FORM,   COLOR,   8IZB,  COKSISTKNCB,  COURtB| 
NUMBER,   ATTACHMSNTB,  KOMENCLATURE,    STRUCTURE,   rUNCTIOMS, 

DETELOFMENT. 

Muscle  (from  fiwv,  a  muscle,  or  fivf,  a  mouse,)  is  the  ac- 
tive organ  of  motion  in  the  different  parts  of  the  body.  In 
familiar  language,  it  is  called  the  flesh,  and,  by  its  pro- 
perty of  contraction,  is  connected  with  many  of  the  most 
important  functions.  The  importance  of  this  tissue  may 
be  estimated,  when  we  consider  that  the  ftmctions  of  diges- 
tion, respiration,  circulation,  locomotion,  speech,  and  ex- 
pression, are  all  dependent  upon  it.  Muscles,  as  we  shall 
presently  see,  consist  of  bundles,  mostly  of  reddish  fibres, 
of  variable  size  and  strength,  and  have  a  head,  body,  and 
tail,  or,  in  more  anatomical  language,  an  origin,  course, 


142  THI  MUBCDLAB  XIVDS. 

I 

and  insertion.    Tlie  musclecii  collectiyelj,  form  the  BUt- 
cular  system.    They  have  been  arranged  under  two  grtaJ 

divisions. 

Ist.  The  Voluntary^  or  all  those  suljfeot  to  the  oootnd  ef 
the  will.  2d.  The  Involuntary^  or  those  o^er  whidi  ^ 
will  has  no  influence.  A  third  division  is  madey  called  flfl 
Mixed  class  of  Muscles,  which  is  a  compound  q£  the  ether 
two,  over  which  the  will  has  only  partial  control,  as  seen 
in  most  of  the  Sphincters. 

The  first  class  are  by  far  the  most  numeroiui,  and  (nta- 
ated  chiefly  upon  the  face  and  extremities-— 0(»npoAiDg  ik 
greater  bulk  of  the  organs  of  relation.  The  eeccmd  dtf 
belong  to  the  organs  of  nutrition,  comprising  the  BfaHUfdi, 
intestines,  heart,  &c.  Muscles  are  either  arranged  iii  ptiii 
or  are  symmetrical.  The  first  are  found  upon  either  side 
of  the  median  line  of  the  body,  perfectly  distincl^  ink 
apart,  and  each  exactly  alike,  as  upon  the  limbs;  or  thq* 
may  approach  so  close  along  the  middle  line  as  to  tondi 
one  another,  but  still  preserve  their  perfect  distinctnetf 
of  separation.  The  symmetrical  muscles  are  situated  pie- 
cisely  upon  the  median  line,  and  consist  in  two  equal  and 
similar  halves. 

Muscles,  according  to  their  form,  are  distinguished  into 
the  long  J  the  flat  or  wide^  and  the  short.  The  long  mus- 
cles are  generally  placed  upon  the  limbs,  to  the  beani^ 
and  conformation  of  which  they  very  much  eontribaia 
The  wide  are  mostly  situated  upon  the  parietes  of  cavi- 
ties, as  those  of  the  chest  and  abdomen,  and  ''sore  to 
protect  the  internal  organs,  aid  their  functions^  and  SMM 
the  body  or  the  limbs,  as  the  one  or  the  other  is  the  &db4 
point"  The  wide  muscles,  generally,  are  not  very  thiij^ 
in  some  places  resembling  a  thin  membrane,  as  the  hroid 
muscle  of  the  neck,  so  conspicuous  in  the  horse,  whiA 
that  animal  uses  as  a  fly-br usher.  The  short  muscles  an 
commonly  met  with  in  parts  where  there  is  a  limited 
extent  of  motion  and  great  power  required,  as  in  the 
movements  of  the  lower  jaw  and  the  thumb.  The  Mteo- 
tion  of  muscles  is  either  superficial  or  deep.    The  superfi- 
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cial  are  immediately  beneath  the  skin,  and  arranged  side 
by  side,  while  the  deep  surround  the  bones  and  occupy  the 
interior  of  cavities. 

The  color  of  muscles  is  red,  varying  in  intensity  in  dif- 
ferent muscles^  and  in  different  individuals.  The  red  color, 
however,  only  applies  to  the  voluntaiy  muscles;  for  the 
involuntary,  as  those  of  the  intestinal  tube,  bladder,  j^c, 
are  exceedingly  pale,  and,  in  some  of  the  lower  animals,  the 
whole  muscular  system  is  completely  colorless.  The  color 
is  thought  to  be  independent  of  the  blood  circulating  in 
their  vessels;  and  the  bright  red  of  those  muscles  subject 
to  the  control  of  the  will,  is  an  invariable  evidence  of  both 
vigor  and  activity. 

The  consistence  of  muscles  varies  in  different  individuals, 
and  in  the  same  individual  at  different  times,  according 
as  the  system  is  healthy  or  diseased.  In  some  they  are 
soft  and  easily  torn;  in  others  they  are  not  only  firm 
and  resisting,  but  for  some  time  after  death  remain  rigid. 
Their  size  also  varies,  from  the  extremely  delicate  mus- 
cles of  the  face,  to  the  powerful  gluteus  maximus  of  the 
hip.  The  course  or  direction  of  muscles  is  essential  to  a 
correct  knowledge  of  their  several  actions,  and  of  the 
proper  method  of  reducing  dislocations.  Every  muscle 
has  an  axis  or  middle  line,  in  which  its  fibres  centre  or 
take  effect,  and  should,  says  M.  Cruveilhier,  be  studied 
with  special  reference  to  the  axis  of  the  limb,  or  lever  of 
which  they  are  the  moving  power. 

The  nwfnber  of  muscles  varies  in  different  animals,  and  in 
proportion  to  the  variety,  and  the  extent  of  motion,  each 
has  to  perform,  ^e  number  in  man  is  not  agreed  upon 
by  anatomists.  Prof.  Chausier  makes  368,  Paxton  527, 
while  others  make  450 ;  400  !s  considered  a  fair  average 
number.  The  cause  of  this  disagreement  is  owing  to  the 
fact  that  some  muscles  are  divided  into  two  or  more,  while 
others  think  they  should  be  considered  but  as  one. 

The  names  given  to  muscles,  are  derived  from  a  variety 
of  circumstances,  as  their  uses^  attachmeTitj  direction y  figure , 
composition^  size,  &c.    Examples  of  names  from  uses  may 


in  THB  HDBCDLAA  TOBUM. 

be  fonnd  in  the  flexors,  extensors,  and  Totatore  of  the  li 
from  attachment  in  the  muscles,  connected  with  the  st; 
process  of  the  temporal  bone,  the  hjoid  bone,  the  ton 
and  pharynx,  and  named  the  stylo-hyoidens,  stylo-gloi 
and  stylo-pharyngens;  from  dtredion  in  the  straight  i 
cles  of  the  thigh,  the  obliqae  of  the  neck,  and  transr 
of  the  abdomen  and  perinenm;  from^t^re  in  the  rhom 
dei  or  four-sided  mnscles  of  the  back,  and  the  scalen 
□neqnal-sided  triangular  mnscles  of  the  neck;  from  con: 
sition  in  the  biceps,  triceps,  perforans,  &c.,  as  they 
composed  of  two  heads,  three  heads,  or  are  perforated. 

The  attachment  of  mnscles  is  various.  They  are 
tached  to  the  skin,  as  in  the  platysma  myoidesof  the  ne 
to  other  muscles  as  in  the  angles  of  the  month,  to  carti 
gee  as  in  the  chest  and  larynx,  to  apoaenroses,  to  tendoi 
and  through  these  to  the  periosteum  and  bones.  The  i 
tachment  of  muscles  to  the  moat  fixed  point  is  called  tht 
origin,  while  that  to  the  most  movable  is  regarded  as  the 
losertioo. 

The  atrudvre  of  muscles  consists  of  bundles  of  fib^ 
called  fasciculi,  enclosed  in  a  cellular  membrane  or  aheatl 
Each  fasciculus  is  composed  of  still  smaller  bundles,  an 
these  again  of  single  and  more  minute  filaments;  and  her 
the  microscope  is  brought  fio.  26. 

in  to  determine  what  is 
called  the  idtimate  fibre. 
(Fig.  26.) 

This  ultimate  fibre  is 
found  to  consist  of  a  num- 
ber of  still  smaller  fibres 
called  the  tMvmateJSrr^, 
which  are  enclosed  in  a  ' 
very  delicate  sheath  termed  the  myolemma  or  sarco-lemma. 

Fi«.  36  reprxeoti  the  MuscuUr  Fibre  of  aDimul  and  orguic  life— a  mia- 
cnlai  Gbre  of  animal  life  eocloud  in  iU  iheBlh,  the  mjolBinin*,  and  ihowing 
the  transTene  itriE;  b  Ultimate  fibril  of  the  lame  ;  e  A  more  bighlj  map 
nified  Ticw  of  Fii-  ■ ;  d  Muscular  fibre  of  orgaoio  life,  from  the  uriDat;  blad- 
der, masnified  600  diameters ;  t  Muicular  fibre  of  organie  life,  from  tfae 
(tomach. 
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This  sheath  is  considered  quite  distinct  from  the  cellular 
tissue  surrounding  a  fasciculus  of  fibres^  and  is  perfectly 
transparent 

The  microscope  reveals  two  kinds  of  ultimate  fibres, 
one  belonging  to  the  muscular  system  of  animal  life,  or 
voluntary  muscles,  the  other  to  that  of  organic  life  or  the 
involuntary  class.  The  fibre  of  animal  life  is  known  by 
being  marked  with  transverse  striee,  by  having  the  fibril- 
led  beaded  or  knotted,  and  presenting  a  varicose  appear- 
ance. The  fibre  of  organic  life  has  no  transverse  striae, 
and  is  much  smaller  than  the  fibre  of  animal  life.  It  pre- 
sents swellings  at  different  points,  and  this  is  considered 
as  one  of  its  most  prominent  characteristics.  The  form  of 
the  ultimate  fibre,  according  to  Mr.  Bowman,  is  polygonal. 

When  the  fibrils  are  separately  examined,  they  are  found 
to  present  spaces  of  alternate  dark  and  light  color.  The 
size  of  these  ultimate  fibrils,  according  to  "Wagner,  is  nearly 
the  same  in  all  the  vertebrata,  from  the  1-8856  to  1-11076 
of  an  inch  in  diameter.  The  diameter  of  the  primitive  fas- 
ciculi is  stated  to  be  very  variable  in  the  different  classes 
and  genera,  and  even  in  the  same  animal  and  same  muscle. 

The  size  is  greater  in  the  male  than  in  the  female,  the 
average  diameter,  as  given  by  Mr.  Bowman,  is  about  1-400. 
The  microscopic  observations  of  Mr.  Bowman  also  show  that 
there  exist  in  the  substance  of  the  ultimate  fibre,  small 
discs,  either  circular  or  oval,  frequently  concave  on  one 
or  both  surfaces,  and  having,  near  the  centre,  one,  two, 
or  three  minute  granules  or  dots.  These  are  found  to  be 
connected  with,  and  distributed  in  nearly  equal  numbers 
between,  the  fibrils ;  and  these  granules  or  corpuscles  are 
regarded  as  the  nuclei,  which  being  developed  into  the 
nucleated  cell,  constitute  the  origin  whence  the  muscular 
fibre  is  formed.  The  corpuscles  can  be  seen  by  treating 
muscle  with  some  of  the  milder  acids,  as  the  citric.  Blood 
vessels  and  nerves  enter  abundantly  into  the  structure  of 
muscles.  Muscles  possess  the  vital  property  of  contractility, 
by  which  they  can  contract  and  shorten  themselves,  and 
which,  as  already  stated,  they  take  part  in  a  great  variety 
10 
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of  functions;  and  form  the  especial  and  active  agei 
locomotion. 

Fibrin  is  the  chemical  element  constituting  the  g 
mass  of  muscle,  and  peculiarly  adapted  to  contrae 
The  chemical  composition  of  muscle  is  thus  given  by  ! 
eelius: 

Water,  7T.1 7  Alcohol,  ext  with  salts, 

Fibrin,  15.80  Watery, 

Albumen  with  color-  Phosphate  of  lime  with 

ing  matter,  2.20  albumen,                       ( 

The  different  varieties  of  muscular  contraction  are  th 
of  force  or  intensity,  duration,  velocity,  and  extent ;  a 
examples  of  each  variety  may  be  seen  in  the  several  mi 
cles  of  the  human  body.  The  most  rapid  movements,  i 
cording  to  Haller,  are  to  be  found  in  the  muscles  of  t 
voice,  since  the  pronunciation  of  a  single  letter  can  be  ea 
cuted  in  the  1-3000  part  of  a  minute. 

From  experiments  on  the  bodies  of  executed  crim 
nals,  Mr.  Nysten  found  that  the  muscles  lost  their  contra 
tility  in  the  following  order — first,  the  left  ventricle  of  tl 
heart,  next  the  intestinal  canal  in  45  oi^65  minutes,  th 
urinary  bladder  in  nearly  the  same  time;  in  one  hour  th 
right  ventricle,  in  one  hour  and  a  half  the  oesophagus,  th 
voluntary  muscles  a  little  later,  and  the  last  of  all,  the  an 
ricles  of  the  heart,  particularly  the  right,  which,  it  is  said 
under  the  influence  of  galvanism,  contracted  16J  hours  aftei 
death.    Muscles  also  have  sensibility,  and  are  further  en- 
dowed with  an  especial  sense,  called  the  muscular  sense^  by 
which  the  precise  state  of  the  muscles  is  made  known. 

The  development  of  the  muscular  system  takes  place  from 
the  germinal  membrane,  which  is  made  to  consist  of  three 
layers,  an  external  or  serous,  an  internal  or  mucous,  and 
a  middle  or  vascular.  The  voluntary  muscles  or  those  of 
animal  life,  found  in  the  trunk  and  limbs,  are  developed 
from  the  serous  layer,  while  the  involuntary  or  those  of 
organic  life,  comprising  the  intestines,  bladder  and  inter- 
nal organs  of  generation,  are  developed  from  the  mucous. 
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The  vascnlar  layer  developB  the  heart,  wliich,  though  in- 
voluntary, is  found  to  contain  the  tranBverBe  striea  of  the 
muscles  of  animal  liie. 

Tendona. — Tendons  form  the  extremities  of  muscles,  as  a 
general  rule,  though  ve  sometimes  find  them,  oa  in  digas- 
tric muscles,  occupying  the  centre. 

Fio.  ar.  They  are  easily  distinguished  by 

their  heautifally  white  and  shining 
^appearanpe,  and  though  seemingly 
J  continuous  with  the  muscular  fibre, 
and  at  one  time  considered  as  such, 
yet  by  maceration  and  boiling  they 
can  be  separated.  The  structure  of 
tendon  is  cellular,  condensed,  and 
modified  into  the  funicular  or  cord- 
like, and  the  membraniform  shape* 
Its  chemical  element  is  gelatin. 
Its  fibres  run  longitudinally,  being 
connected  by  lateral  fibrils,  and  ad- 
hering with  the  greatest  tenacity  to 
muscle.  They  have  so  little  ex- 
tensibility, that  it  is  believed  they 
will  break  sooner  than  stretch. 
They  have  no  contractility,  nor 
elasticity.  Their  sensibility  in  the 
healthy  state  is  obscure,  while  in 
the  diseased  it  becomes  very  evident.  In  health,  tendons 
have  no  red  blood  circulating  in  them,  while  in  infiamma- 
tion  the  red  globules  become  very  manifest.  No  nerves 
can  be  traced  passing  into  this  tissue. 

Fia.  37  repreHDts  ths  atUchmenl  of  lendoD  to  muacultr  Bbrt. 
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CHAPTEB  Vin. 

THE  FIBROUS   TISSUE.* 

ANALYSIS. 

STirOKTI»fl»  DEFIKlTIOKt  DITISIOir,  FORM,  FROPBRTIBt,  STEOCTimSy  mCT 

AMD  EELATIOKt. 

The  fibrous  tissue  has  received  the  several  names  of  al 
gineous,  tendinous^  aponeurotic,  ligamentous  and  derm 
tissue.  It  comprises  an  assenpiblage  of  organs^  havi 
various  forms,  serving  different  purposes,  but  all  havi 
the  common  character  of  being  composed  of  distinct  fibi 
both  firm  and  strong.    Its  principal  divisions  are, 

1.  Ligament. 

2.  Tendon. 

3.  Fibrous  envelopes,  &c. 

4.  Fibro  cartilaginous  bodies. 

These  several  varieties  do  not  form  one  continuous  ai 
connected  whole,  though  Bichat  and  others  have  endea' 
ored  to  fix  a  common  centre.  Bichat  takes  the  periosteui 
as  this  centre,  others  the  membranes  of  the  brain,  and  othei 
the  aponeuroses. 

The  fibrous  system  is  distinguished  by  its  brilliant  whit 
color,  great  strength,  so  great  as  to  have  resisted  effectu 
ally  horse  power,  when  applied  to  the  extremities.  It  hai 
little  extensibility,  breaking  before  it  will  stretch,  very  lit 
tie  elasticity,  but  is  endowed  with  great  flexibility,  and 
resists  putrefaction  for  a  long  time. 

By  desiccation  it  becomes  ^'somewhat  elastic,  transparent, 
of  a  yellowish  red  color,  and  almost  homogeneous,  but  by 
submitting  it  to  the  action  of  water,  it  recovers  all  its 
original  characters.'' 

Boiling  reduces  it  to  a  soft,  gelatinous  condition,  though 
at  first,  it  is  said,  contracting  it  and  making  it  more  solid 
and  elastic.  The  mineral  acids  reduce  it  to  a  pulpy  state, 
and  if  concentrated,  entirely  dissolve  it.  Alkalies,  it  is 
said,  loosen  its  texture,  separate  its  fibres,  and  cause  them 
to  assume  a  diversity  of  colors. 


The  Btructure  of  thU  tissue  is  essentially  fibrous,  that 
is,  it  consists  of  threads  or  fibres  variously  arranged  in  its 
different  dirisions;  some  being  parallel,  some  wavy,  some 
crossed,  others  mixed,  and  some  so  very  compact  as  to 
appear  homogeneons. 

In  the  fibrous  tissue  are  distiaguLshed  two  kinds  of  fibres, 
the  white  and  yellow.  The  whiie  (Fig.  28,  A,)  is  described 
as  presenting  the  form  of  "  inelastic  bauds,"  of  variable 
size,  wavy  in  their  direction,  having  nnmerous  streaks  lon- 
gitudinally. It  is  reduced  to  gelatin  by  boiling,  and,  nn- 
der  the  action  of  acetic  acid,  is  seen  by  the  microscope  to 
swell  up,  become  transparent,  and  exhibit  oval  corpuBcles, 
which  latter  are  believed  to  be  the  formative  nuclei  of 
this  element  This  white  fibre  is  very  abundant  in  tendons, 
ligaments,  fibrous  membraaes,  aponeuroses,  &c 

The  yedotefbre  (Fig.  28,  B,)  presents  the  form  of  a  cylin- 
der; readily  separates  from  its  fellows  in  the  longitudinal 
direction;  breaks  abruptly  and  curls  upon  itself,  as  seen  in 
the  figure,  and  difiers  from  the  white,  in  that  boiling  has 
little  or  no  «fiect  upon  It.  Its  elasticity  is  said  to  be  pre- 
served for  an  almost  nnlimited  period.  From  acetic  acid 
having  no  efiect  upon  it,  it  can  always  be  distinguished 
fi-om  the  white  tissua  Various  opinions  have  been  enter- 
tained in  reference  to  the  ultimate  structure  of  these  fibres. 
Mascagni  believed  they  were  abeorbent  vessels,  surrounded 

Fib.  98.  A  rcpraKnti  tlie  white  fibrooi  tinue  from  llgameot,  mignified  65 
iiameitn,    B  afaom  the  yellow  Bbnui  tiMue  from  Iha  liguiBniuDi  nucluaw 
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by  a  vascular  web.     Beclard  considers  them  as  condec 
cellular  tissue,  since  maceration  softens  and  reduces  tl 
to  this  structure.    Isenflam  supposes  them  to  be  celk 
filaments,  containing  gluten  and  albumen;  while  M.  Cha 
sier  thinks  they  are  primitive  and  peculiar.   The  microsoc 
has  measured  the  ultimate  filaments  into  which  the  f 
ciculi  are  capable  of  being  resolved,  and  determined  it  to 
from  the  1-30,000  to  the  1-10,000  of  an  inch.    The  vii 
properties  of  the  fibrous  tissue,  in  the  healthy  state,  a 
very  obscure.    It  then  evinces  little  or  no  sensibility,  whi 
in  inflammation  it  is  susceptible  of  the  most  acute  pai 
Its  power  of  repair  when  injured  or  lost  is  considered  i 
be  very  great. 

^  In  the  embryo,  this  tissue,  like  all  other  parts,  is  sol 
and  mucus-like  in  its  appearance.     It  is  distinguishe 
about  three  months  after  impregnation.    In  the  infant  i 
presents  a  pearly  white  appearance,  is  more  extensible  thai 
in  the  adult,  yields  more  readily  and  is  less  liable  to  break 
The  common  functions  of  the  fibrous  system  are  mechanical, 
and  will  be  noticed  more  particularly  under  its  several 
divisions,  which  we  shall  now  tc»ke  up  separately. 

UQAMENTS. 

Sydesmdogt/  (<fw6tofLos,  a  ligament,  %oyo$,  discourse,)  is  the 
term  applied  to  the  study  of  the  ligaments.  Ligament 
(from  Itgare,  to  bind,)  is  so  called  because  it  ties  the  several 
bones  together  in  the  skeleton ;  the  connection  between  any 
two  constituting  a  joint,  or  articulation.  Ligaments  most 
distinctly  represent  the  true  character  of  the  fibrous  sys- 
tem. They  are  mostly  situated  at  the  extremities  of  all 
bones  forming  joints.  Unfortunately,  this  term  has  also 
been  applied  to  an  entirely  different  structure,  as  to  the  se- 
rous membrane  of  the  abdomen,  whose  reflections  upon  the 
liver,  uterus,  &c.,  are  called  the  ligaments  of  these  or- 
gans, simply  from  the  fact  of  their  keeping  these  parts 
in  their  natural  positions,  and  not  at  all  from  the  serous 
membrane  being  supposed  to  have  any  Teolly  Jibroua  struc- 
ture.    The   ligaments  are  very  numerous,  and  get  their 


UQAIIEMIB.  151 

names  from  a  variety  of  circumstances^  as  from  situa*- 
tion^  use,  attachment,  direction,  resemblance  to  certain 
things,  &c  Examples  of  situation  are  seen  in  the  lat- 
eral ligaments ;  of  use,  in  the  capsular;  of  attachment, 
in  the  sacro-sciatic;  of  direction,  in  the  crucial;  and  of 
resemblance,  in  the  coracoid,  trapezoid,  &c. 

Ligaments  may  be  arranged,  according  to  the  motion  of 
the  part  in  which  they  are  found,  into  three  divisions: 

1.  Articular,  2.  Non-articular,  3.  Mixed. 

All  these  divisions  have  their  fibres  arranged  in  such  a 
way  as  to  assume  one  of  two  forms— either  that  of  bundles, 
called  the  Ainicular,  or  that  of  membrane,  the  membrani- 
form. 

The  articular  ligaments  are  the  most  important;  they 
belong  to  the  different  joints,  tie  together  different  bones, 
where  there  is  motion,  and  present  both  the  funicular  and 
membranous  forms,  as  seen  in  the  humeral  and  femoral 
articulation.  Here  the  membrane  is  called  the  capsular 
ligament,  which  is  a  sheath  surrounding  the  articulating 
bones,  binding  them  together,  and  having  its  inner  surface 
lined  by  synovial  membrana  The  funicular  ligament  has 
its  fibres  collected  in  a  rope  or  cord,  which  may  be  internal 
to  the  capsule,  as  the  ligamentum  teres  of  the  thigh  joint, 
or  external,  as  the  lateral  ligaments  of  other  joints.  All 
these  ligaments  have  one  of  their  faces  corresponding  with 
the  synovial  membrane,  the  other  to  the  surrounding  cel- 
lular tissue,  except  those  within  the  capsule,  which  have 
an  entire  covering  of  synovial  membrane. 

The  non-articular  ligaments  are  attached  to  different 
parts  of  the  same  bone,  where  there  is  no  motion.  They 
close  notches,  for  the  transmission  of  vessels  and  nerves,  as 
the  supra-orbital,  or  shut  up  foramina,  for  the  attachment 
of  muscles,  as  the  obturator.  Those  closing  notches  are 
funicular;  those  shutting  foramina  are  membranous;  and 
both  are  without  a  synovial  membrane. 

The  mixed  ligaments  partake  of  the  characters  pf  the  other 
two,  in  belonging  to  different  bones,  like  the  articular,  and 
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beiqg  destitute  of  a  synovial  membrane,  like  the 
articular.  These  are  found  in  the  interosseous  spaces, 
the  sacro-sciatic  ligaments  belong  to  this  dass.  Bes 
ligament,  there  are  other  elements  entering  into  the  t 
stitution  of  joints,  as  bone,  cartilage,  fibro-cartilage,  . 
synovial  membrane.  Each  of  these  will  be  noticed  in 
proper  place. 

The  different /orm«  of  articulation  are  arranged  in  th 
classes : 

1.  Diarthrosis,     2.  Synarthrosis,    3.  Amphiarthrosia 

Diarthrosis  (dca,  through,  oftepov,  a  joint,)  is  a  moval 
articulation,  and  constitutes  the  great  number  of  the  join 
There  are  three  varieties  of  this  articulation,  according 
the  degree  of  motion — enarthrosis,  arthrodia,  and  gin| 
lymus. 

Enarthroaia  (ly,  in,  op^poy*  a  joint,)  has  the  greatest  rang 
of  motion  of  all  the  joints;  it  is  called  the  ball  and  socket 
joint,  from  the  form  of  the  bones,  and  the  manner  of  thei 
connection,  as  the  hip  and  shoulder.    Arthrodia  is  an  artic 
nlation  having  a  more  limited  range  of  motion,  as  th< 
clavicle,  ribs,  articular  processes  of  the  vertebrae,  radius  and 
ulna,  carpus,  tarsus,  &q,    CUnglymua  (rtyyxv^to;.  a  hinge,)  is  a 
hinge-like  joint,  where  the  motion  is  backwards  and  for- 
wards^ flexion  and  extension,  as  seen  at  the  elbow,  knee,  and 
ankle.    A  variety  of  the  hinge-joint,  called  the  rotatory,  is 
found  between  the  radius  and  ulna.    The  synarthrosis  (ow* 
together,  opdpoi^,  a  joint,)  is  the  articulation  without  motion, 
where  the  bones  are  immovably  connected  together.    There 
Are  four  varieties  of  this  joint : 

1.  The  Sutura.  3.    Schindylesis. 

2.  Harmonia.  4.    Gomphosis. 

The  suture  has  several  varieties;  it  is  serrated  when  the 
"bones  come  together  and  interlock,  by  processes  at  their 
margins,  resembling  the  teeth  of  a  saw,  as  in  the  coronal, 
sagittal,  and  lambdoidal  sutures  of  the  cranium.  It  is  called 
sqtuimous  {squama^  a  scale,)  when  the  bones  overlap,  as 
the  temporal  and  parietal  at  the  side  of  the  head.  J3ar- 
tnonta,  (opu,  to  adapt,)  is  a  species  of  suture,  where  the  cour 
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tiguous  surfaces  of  bones  come  together,  by  rather  a  smooth 
surface  and  without  any  serration,  as  in  the  nasal,  superior 
maxillary,  and  palate  bones.  Schindylesis  (ax^'^'^^ff^f*  ^  fis- 
sure,) is  also  a  variety  of  suture,  and  consists  of  a  fissure  or 
gutter,  by  which  one  bone  is  received  into  another,  as  the 
vomer,  the  sphenoid,  and  ethmoid.  Gomphosis  (yo^toj,  a 
nail,)  is  that  species  of  articulation  where  the  bone  is  fitted 
to  another,  after  the  manner  of  a  nail  that  is  driven  in  a 
board.  The  teeth  are  specimens  of  this  variety.  Am- 
phiarthrosiSy  (a^*^,  both,  ap$op,  articulation,)  as  its  name 
implies,  partakes  of  the  character  of  both  the  diarthrosis 
and  synarthrosis;  that  is,  it  has  a  little  of  the  motion  of 
the  former,  and,  like  the  latter,  is  without  synovial  mem- 
brane, as  in  the  bones  of  the  vertebrsB. 

The  union  of  the  scapula,  or  shoulder-blade,  to  the  trunk, 
by  means  of  muscle,  called  syssarcosis,  (ovr.  together,  aa^» 
flesh,)  and  symphysis y  as  in  the  symphysis  pubis,  sacro-iliac 
symphysis,  &c.,  are  also  considered  as  belonging  to  this 
form  of  articulation.  The  motions  of  joints  are  reduced 
to  four  varieties — the  angular  motion,  circumduction,  Totor 
tion,  and  gliding.  Angular  motion  comprises  flexion,  ex- 
tension, adduction,  and  abduction.  Circumduction  is  the 
small  amount  of  motion  which  the  head  of  the  humerus 
and  femur  make  with  their  articular  cavities,  when  their 
extremities  move  in  a  large  circle,  notation  is  the  mo- 
tion which  a  bone  describes  upon  its  own  axis,  as  illus- 
trated in  the  movements  of  the  radius  upon  the  humerus, 
or  the  atlas  upon  the  dentata.  The  gliding  motion  is  found 
in  the  carpus  and  tarsus,  and,  in  some  degree,  in  all  the 
joints,  and  is  the  simple  movement  of  one  articular  surface 
upon  another. 

TENDONS. 

The  tendons  have  been  already  noticed  under  the  head 
of  the  muscular  tissue,  and  we  will  here  only  speak  of  the 
points  in  which  they  difier  from  ligaments.  They  differ 
in  color — ligaments  rather  inclining  to  yellow,  while  ten- 
dons are  pearly  white.    They  differ  in  function — ligaments 
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Simply  tying  bones  together,  while  tendons  are  princi- 
pally conductors  of  muscular  power;  and,  lastly^  they  differ 
in  their  diseases — ligaments  often  suffering  rapture  and 
inflammation,  tendons  seldom. 
The  third  division  of  the  fihrous  system  is  the 

FIBROUS   ENVXLOFES. 

There  are  several  varieties  of  the  fibrous  envelope : 

1.  The  Aponeurosis,  or  fibrous  envelope  of  muscles. 

2.  The  Sheaths  of  Tendons. 

3.  Periosteum. 

4.  Perichondrium. 

6.  Fibrous  Envelopes  of  Brain  and  Nervous  System. 

6.  Fibrous  Capsules  of  other  organs. 

7.  Compound  Fibrous  Membranes. 

The  aponeuroses,  covering  muscles,  are  called  fascnsB,  M 
the  fascia-lata  of  the  thigh,  the  fascia  of  the  leg,  anD| 
&c.  In  these  cases  the  aponeurosis  completely  surroundi^ 
and  sends  partitions  between,  the  different  mnscles,  down 
to  the  bones,  thus  forming  an  investment  which  keeps  ths 
muscles  in  their  proper  places,  and  thereby  facilitates  their 
actions.  Aponeuroses  are,  in  some  instances,  more  partisli 
and  cover  but  one  surface,  as  the  temporal  fiEucia,  or  are 
situated  simply  between  two  portions  of  a  muscle^  as  tiis 
occipito-frontalis  of  the  head.  They  also  give  insertion  io 
muscles,  as  the  tensor  vagina)  of  the  thigh.  The  aponeuio* 
ses  are  nearly  as  white  and  brilliant  as  the  tendons;  their 
fibres  are  thought  to  be  more  inflexible  and  resisting,  and 
yielding  less  readily  to  maceration  an4  boiling.  Their 
density  seems  to  be  in  proportion  to  the  power,  magnitude 
and  number  of  the  muscles  they  bind  down ;  the  aheatki 
of  tendons  arc  general  or  partial ;  and  assume  the  form  of 
canals  and  rings — instances  of  which  are  best  seen  in 
the  hands  and  feet  Here  the  vaginal  ligapaents  are  the 
sheaths,  which,  being  attached  to  the  bones  of  the  fingers 
and  toes  their  whole  length,  form  the  canals  in  which  the 
tendons  play,  while  those  at  the  wrist  and  ancle,  surround- 
ing the  tendons  like  rings,  are  the  annular  ligaments. 
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The  periosteum  covers  the  bones,  and  is  commensnrate 
in  extent  with  the  osseons  system,  enveloping  every  part 
of  it  except  its  articular  surfaces.  In  infancy  it  is  thick, 
and  easily  separated,  while  in  the  adult  it  is  more  com- 
pact and  adheres  strongly  to  the  bones,  sending  processes 
into  their  substance.  The  periosteum  protects  the  bones, 
conducts  the  vessels  into  their  structure,  connects  the 
epiphysis  with  the  general  shaft  of  the  bone,  during  infan- 
cy, and  gives  insertion  to  ligaments  and  muscles.  It  is 
restored  when  injured  or  destroyed. 

The  perichondrium  is  the  periosteum  of  the  non-articular 
cartilages,  and  has  the  same  properties  and  uses. 

The  fibrous-envdope  of  the  brain  and  nervous  system 
is  the  dura  mater,  which  lines  the  whole  interior  sur- 
fece  of  the  cranium,  sending  down  prolongations  into  the 
brain,  which  divides  it  into  several  parts,  and  passing 
into  the  vertebral  canal  to  surround  the  spinal  marrow 
and  the  nerves.  Several  other  organs  hoyefilrrous  capsules  ; 
thus  the  eye  has  its  sclerotica,  the  testicle  its  tunica  albu- 
ginea,  and  the  kidneys,  liver,  and  ovaries  their  special 
fibrous  envelopes. 

There  is  another  class,  called  the  compound  fibrous  mem- 
brane, which  consists  of  serous  or  mucous  membrane, 
associated  with  the  fibrous,  as  the  pericardium  and  tunica- 
vaginalis,  which  are  fibro-serous;  and  the  larynx  and 
trachea,  which  are  fibro-mucous. 

The  yellow  elastic  fibrous  system  derives  its  name  from 
the  yellowness  of  its  color  and  the  elasticity  of  its  fibre.  It 
is  found  in  those  parts  where  there  is  much  resistance  to 
overcome.  The  yellow  ligaments  of  the  vertebra3  are  of 
this  class.  The  elastic  coat  of  the  arteries,  of  the  excretory 
ducts,  the  coverings  of  the  spleen,  and  corpora  cavernosa, 
are  also  viewed  as  belonging  to  this  division.  It  has  less 
tenacity,  but  more  extensibility,  than  the  other  fibrous  tis- 
sues. Its  chief  physical  property,  however,  is  elasticity, 
which  it  possesses  in  consequence  of  the  water  it  contains, 
for,  when  deprived  of  its  water,  it  loses  this  .property,  and, 
when  this  is  restored  to  it,  it  again  recovers. 
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Tlie  rdailoM  of  the  fibroiu  qrstem  are  immaoiu  and  im- 
porta  nt  We  have  seen  it  related  witli  the  o— eona  ajBteSy 
without  which  connection  the  skeleton  would  tmnbk  to 
pieces,  and  the  form,  size,  strength,  and  flexilMlilj  of  ths 
body  consequentlj  be  lost  We  find  it  attaddied  to  nm- 
cles,  withoat  which  their  properties  of  oontmction  oooM  k 
exercised  with  bat  little  advantage  We  see  it  entniig 
into  the  organs  of  respiration,  where,  if  abaemt^  air  oooU 
not  reach  the  lungs,  and,  conseqnentl j,  the  vital  change  d 
venous  into  arterial  blood  could  not  take  plnoeL  And  vs 
also  find  the  fibrous  sjstem  connected  with  the  brain  wak 
nervous  system,  the  liver,  the  spleen,  the  kidneja;  ia  t 
word,  there  is  no  organ  or  function  with  which  it  is  aoi 
more  or  less  intimately  associated^  and  without  it  tin 
whole  machinery  of  life  would  stop. 


CHAPTER  rX. 

THE  CARTILAGINOUS  TISSUE. 

AHALVSU. 

DEFunnoir,  Divnioir,  roRM,  propsrtiis,  tTRucnmBt  nmcimn. 

The  cartilaginous  tissue  is  readily  known  bj  its  aapecisr 
elasticity^  its  great  hardness,  only  second  to  that  of  the  hooH^ 
and  by  its  whiteness  and  flexibility.  It  subsenrea  the  pur- 
pose of  skeleton  in  some  of  the  inferior  animals^  heing  At 
only  substitute  they  have  for  bone.  Cartilages  are  dividsl 
into  the  temporary  and  permanent;  the  former  regnla^ 
disappearing  at  a  determinate  period  of  their  growth,  whffi 
they  ossify  and  form  the  bones^  the  latter  remaining  as  peie^ 
manent  cartilages  during  life,  as  in  the  ribs,  larynx,  dka 
The  permanent  cartilages  are  divided  into  the  articnlaTi 
or  those  which  have  no  perichondrium,  such  as  are  seen  ia 
the  various  joints,  and  into  those  which  have  this  fibrooi 
covering,  as  the  cartilages  of  the  ribs  and  ear. 

This  tissue  has  a  variety  of  form^  some  of  the  cartilages 
being  long  and  narrow,  others  thin  and  broad,  and  all 
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more  or  less  flattened.  Boiling,  at  first^  crisps^  but  con- 
tinued, reduces  cartilage  to  jelly.  This  is  said  to  be 
true  only  of  the  articular  cartilages,  the  others,  haying  lit- 
tle or  no  gelatin,  are  not  dissolved.  Drying  makes  this 
tissue  appear  of  a  semi-transparent  yellow  color,  dimin- 
ishes its  bulk,  and  destroys  its  elasticity.  Cartilage  con- 
tains a  great  quantity  of  water,  upon  which  depends  its 
properties  of  color,  flexibility,  volume,  and  elasticity,  and 
which,  when  impaired  or  lost,  may  be  recovered  by  restor- 
ing the  water.  Alcohol  renders  this  tissue  slightly  opaque; 
acids,  concentrated,  dissolve  it.  Chemical  analysis  makes 
cartilage  to  consist  of  gelatin  44.5,  phosphate  of  lime  0.5, 
water  55.  Maceration  and  putrefaction  are  resisted  for  a 
longer  time  by  this  tissue  than  any  other,  except  bone. 

The  structure  of  cartilage  appears  to  be  homogeneous, 
presenting,  according  to  M.  Beclard,  neither  ^^  cavities  nor 
canals,  nor  areola?,  nor  fibres,  nor  lamina),  nor  blood  ves- 
sels, nor  absorbents,  nor  nerves;"  in  a  word,  they  seem  to 
be  destitute  of  every  thing  like  organization.  It  is  never- 
theless certain  there  must  be  a  species  of  circulation  an- 
swering, at  least,  their  mode  of  existence,  as  is  evident  in 
cases  of  jaundice,  when  these  parts  are  deeply  tinged  with 
the  yellow  coloring  matter  of  the  bile,  and  in  ossification 
of  this  tissue  the  bony  matter  is  deposited  in  the  centre  of 
the  cartilage,  which  could  only  be  done  by  the  circulation. 
Mr.  Bayle  remarks  that  although  the  cartilaginous  tissue, 
at  first  sight,  appears  homogeneous,  yet,  on  minute  exam- 
ination, small  fibres  may  be  discovered,"  and,  when  mace- 
rated for  a  long  time,  assumes  the  appearance  of  a  ^^  cellu- 
lar net-work."  In  the  embryo  cartilages  are  soft,  mucous, 
and  transparent  like  jelly  or  glue.  In  the  child  they  are 
yet  very  transparent,  soft,  and  slightly  elastic,  and  in  the 
adult  acquire  the  natural  firmness,  opacity,  and  all  the 
properties  which  especially  distinguish  them;  while  later, 
in  old  age,  they  become  more  yellow,  more  opaque,  less 
flexible,  less  elastic,  more  brittle,  dryer,  contain  less  water, 
and,  in  proportion,  more  earthy  matter.  Cartilage  springs 
from  cells  like  all  other  tissues.    These  cells  are  called 
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cartilage  corpnaclos,  containing  DQcleii  and  nacleoli,  nti- 
atcd  ia  an  amorphouB  Bobstanae  from  vliich  oriaea  thecjti^ 
blasts  or  germinal  particles  forming  the  cells.  The  oelli 
are  found  to  vary  in  their  sice,  shape,  and  number,  accoid- 
ing  to  the  cartilages  examined.  Those  of  the  riba  meosnn 
Fio-  »•  from  1-660  to  1-430  of  u 

inch  in  diameter,  whUi 
in  the  cartilagee  of  tlu 
joints  they  are  froa 
1-1300  to  1-900  of  u 
inch.  Their  shape  ii 
oToidal,  round  or  lenti- 
cular and  notched.  Tb 
cell  cartilage  it  distin- 
goished  by  a  substanca 
called  choudrin,  which 
resemUea  gelatin,  but 
requires  a  longer  boil- 
ing for  its  eolution.  It  hardens  on  cooling,  and  looks  lib 
gluo.  It  is  not  precipitated  by  tannic  acid,  in  which  it 
dififcrs  from  gelatin.  Acetic  acid,  alum,  acetate  of  lead, 
and  proto-anlphato  of  iron,  precipitate  chondrin,  hnt  hars 
no  effect  on  gelatin.  Cartilage  is  supposed  to  be  nouriahsd 
by  the  agency  of  its  cell,  those  nearest  the  blood  vesMli 
take  the  nutritivo  materials  and  hand  it  OTer  to  the  nazt 
series,  and  those  to  the  next,  and  so  in  regular  aucoasaiM 
till  the  whole  is  supplicii 

The  functioTts  of  cartilages  are  to  snpply  the  place  d 
bone  in  some  parts,  and  to  connect  and  facilitate  their  mo- 
tions in  others.  Cartilages  are  accidentally  dereloped  iB 
various  parts  of  the  body,  as  in  the  lungs,  arteries,  semi* 
lunar  valves,  plcurre,  coverings  of  spleen,  testicles,  ureteric 
vagina,  and  in  the  substance  of  some  organs,  as  the  OTariflL 


Fto,  39  rapresent*  k  cylinder  of  bone  filled  with  cartilage  corpincleet  It 
repiewnU  KTerel  lamina  of  bone  and  unouiSed  cartilage  corptucle* ;  rfn» 
reeenti  the  proceu  of  oasificalion  at  complete,  and  the  opening  in  the  oaDtaS 
as  the  HaTeraian  canal  of  the  oMiele ;  (  ihowi  Uw  iateroueoui  (pace  SIM 
wltb  bonj  nutter. 


nBBO-CABTILAaiNOXTS  TIBSUE.  169 

and  thyroid  gland.  Cartilage  is  also  frequently  completely 
transformed  into  bone,  as  the  costal,  connecting  the  ribd 
with  the  sternum.  The  relations  of  the  cartilaginous  system 
Are  Tery  important  and  extensive.  In  the  young  state  it 
represents  the  entire  osseous  system,  and  without  it  the 
skeleton  could  have  no  proper  existence  or  motion.  It  also 
enters  into  the  organs  of  voice  and  respiration.  Hence 
the  utility  of  this  tissue,  the  close  relationship  and  de- 
pendence of  other  tissues  upon  it,  and,  consequently,  the 
well-being  of  the  whole  ceconomy  on  its  integrity  and 
preservation. 


CHAPTER  X, 

FIBRO-CARTILAOINOUS  TISSUE. 

.This  tissue,  as  its  name  implies,  consists  of  both  fibre 
and  cartilage,  uniting  the  tenacity  of  the  former  with  the 
density  and  elasticity  of  the  latter.  It  presents  three 
varieties. 

1.  The  membraniform  as  seen  in  the  external  ear,  alaa  of 
the  nose,  cartilages  of  the  eyelids  and  the  trachea. 

2.  The  inter-articular,  found  between  the  bodies  of  the 
different  vertebrsB,  at  the  clavicle,  inferior  maxillary,  and 
knee-joints. 

3.  The  trochlea  for  the  gliding  of  tendons. 

The  cotyloid  and  glenoid  ligaments,  which  deepen  the 
articular  cavities  of  the  thigh  and  shoulder  joints,  belong 
also  to  this  class. 

The  fibres  of  this  tissue  are  said  to  run  in  every  direction, 
some  parallel,  others  interlaced  and  crossed,  others  concen- 
tric, and  all  having  their  spaces  filled  with  cartilage.  Desic- 
cation makes  it  yellow  and  transparent  like  the  ligaments. 
Boiling  reduces  it  to  gelatin.  The  first  variety  only  has 
perichondrium,  the  others  adhering  to  the  bone  or  being 
covered  by  synovial  membrane. 

TihQ  functions  of  this  system  vary  in  different  parts.    We 
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find  it  assisting  in  forming  the  organ  of  the  nose^  ear^ 
trachea,  and  consequently  taking  part  in  the  functiot 
respiration,  hearing  and  smelling.  By  being  placed 
tween  articular  surfaces,  it  prevents  concussion,  and  in 
trochleas,  it  facilitates  the  movement  of  tendons. 


CHAPTER  XL 

ERECTILE  TISSUE. 


The  corpora  cavernosa,  in  the  penis  of  the  male,  \ 
clitoris  of  the  female,  the  nymphsB,  the  tissues  around  1 
vaginae,  and  the  nipple  in  both  sexes,  are  all  regarded 
specimens  of  the  erectile  tissue. 

This  tissue,  it  is  believed,  consists  essentially  of  a  plex 
of  varicose  veins,  surrounded  by  a  fibrous  envelope.    Tl 
cause  of  erection,  or  turgescence^  in  the  penis  and  clitori 
called  turgoi^-^'italis,  has  been  ascribed  to  compressiou  ( 
the  vena  dorsalts  against  the  symphysis  pubis,  and  to  tb 
action  of  the  ischio-cavernosi  muscles.    That  such  cannc 
be  the  cause  in  all  cases,  may  be  safely  inferred  from  th 
fact  that  there  is  nonsuch  compression  nor  any  such  muBcle 
acting  upon  the  nipple  where  this  erection  equally  occorfi 

According  to  Gerber  the  venous  plexus  is  traversed  bj 
numerous  contractile  fibres,  whose  contraction  canses  ob- 
struction in  the  venous  circulation,  producing  thereby  the 
turgescence  and  erection.  Valentin  describes  a  tendinoiiB 
tissue  between  the  anastomosing  veins,  having  musbles  at- 
tached to  it,  which  he  supposes  the  active  cause  of  the  eiCK^ 
tion ;  but  his  reasons  for  regarding  such  structure  as  miii- 
cular,  are  not  considered  conclusive.  MuUer  says  the  ex- 
citing cause  is  nervous  irritation,  proceeding  from  the  brain 
and  spinal  marrow,  or  arising  in  the  part  itself,  and  that 
the  pudic  nerves  are  the  means  of  transmitting  the  nervous 
influence ;  as  from  the  experiments  of  Guenther,  it  seems 
the  penis  was  incapable  of  erection  when  these  nerves  were 
divided.    MuUer  has  discovered  a  set  of  arteries  which  he 


161 


calls  the  helicine,  that  penetrate  the  caTemona  sahetance 
and  end  abruptly  in  the  renous  cells,  which  he  regards  aa 
chiefly  concerned  in  the  erection,  but  whose  existence  is 
denied  by  Valentin. 


CHAPTER  Xn. 


THE  OSSEOUS  TISSUE. 


The  hones  are  the  hardest  of  nil  the  tissues;  they  consti- 
tute the  solid  frame-work  of  the  body,  are  the  pasaire  organs 
of  locomotion,  give  attachment  to  a  variety  of  muscles,  and 
afford  protection  to  numerous  viscera. 

p  _  ^  Bone  consists  essentially    of  two 

parts,  an  earthy  and  an  animal ;  the 
earthy  being  chiefly  phosphate  of 
lime,  the  animal  mainly  gelatin.  By 
subjecting  bone  to  Rre,  the  animal 
portion  is  consumed  and  the  earthy 
left ;  presenting,  however,  the  perfect 
shape  of  the  bone,  but  being  very  brit- 
tle, easily  reduced  to  powder  and  pre- 
senting the  honey-comb  appearance. 
When  put  in  dilute  muriatic  acid, 
I  about  1  part  of  acid  to  30  of  water, 
tbe  earthy  portion  is  removed   and 

the   animal  left,  which  also  retains 

the  original  shape  of  the  bone.     The  chemical  analysis  of 
bone,  according  to  Berzelius,  makes  it  consist  of — 

Fib.  30  t^TSMob  Ihe  tDStnie  of  hoae  alter  maMration  in  dilute  acid.  ■  • 
compact  mattei.  i  i  Tlie  lama  iplit  up,  ao  ai  to  ahow  tbe  longitudiDal  fibres 
Compoiiiig  it.  c  lulenalceUularorcuceUaleditniclure.  d  Bona »ecD  under 
itt  artictilar  eaitUago. 

11 
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OartUage,  32.17    Fluoride  of  Calcium, 

Insol.  animal  matter,        1.13    Phos.  of  magnesia, 
Phosphate  of  lime,         61.04    Soda,  chlo.  of  sodium, 
Carbonate  of  lime,  11.30 

Vanquelin  and  Fourcroy  have  also  detected  iron,  n 
ganese,  silex,  alumina,  and  phosphate  of  ammonia. 

These  ingredients  are  found  in  bone  eyery  where,  i 
under  all  circumstances,  though  the  relative  proportioi 
the  respective  parts  often  varies,  not  only  in  different  bo 
but  at  different  times  in  the  same  bone. 

The  bones  of  the  cranium,  especially  the  petrous  port: 
of  the  temporal,  furnish  more  calcareous  matter  than  1 
rest  of  the  bones  of  the  same  skeleton.  To  the  predoi 
nance  of  the  earthy  matter,  in  the  aged,  do  the  bones  o 
their  great  brittleness;  while,  on  the  contrary,  in  ch 
dren,  it  is  deficiency  of  the  earthy  and  predominance  of  t 
animal  matter,  which  make  the  bones  at  that  age  so  ve: 
flexible. 

The  bones  collectively  constitute  the  skeleton.  Whc 
they  are  united  by  their  own  ligaments,  left  for  that  pu 
pose,  the  skeleton  is  a  natural  one.  When  they  are  coi 
nected  by  wire  or  any  other  foreign  substance,  it  is  artifida 

The  skeleton  is  divided  into  the  head,  trunk  and  extrem 
ities.  The  bones  composing  these  great  divisions  are  agai: 
divided,  according  to  their /onw,  into  the  fongr,  the  Jlat^  o 
broad,  the  short  and  the  mixed. 

Specimens  of  the  long  bones  are  found  in  the  extremities 
as  in  the  thigh,  leg  and  arm.  The  Jlai  compose  the 
cranium  and  pelvis.  The  short  are  seen  in  the  wrist,  in- 
step and  spine ;  while  the  sphenoid  and  temporal  bones 
present  examples  of  the  mixed. 

The  number  of  bones  in  the  human  body  is  not  precisely 
agreed  upon  by  anatomists,  some  making  more  and  others 
less,  owing  to  the  period  of  life  at  which  the  calculation  is 
made.  The  younger  the  subject,  the  more  numerous  are 
the  bones,  and  as  age  increases,  the  bones  run  into  each 
other  and  become  fewer  in  number.  Taking  the  adult  pe- 
riod as  the  standard,  the  whole  number  may  be  estimated 
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at  211;  not  including,  however,  in  this  calculation^  the 
teeth  and  the  sesamoid  bones.  The  former  are  separated 
from  the  skeleton  for  reasons  to  be  given  hereafter,  and  the 
latter  are  regarded  as  developments  of  the  tendinous  struc- 
ture. 

The  head  has  22  bones,  1  frontal,  1  occipital,  2  parietal, 
2  temporal,  1  sphenoid,  and  1  aBthmoid,  constituting  the 
cranium ;  while  the  2  superior  maxillary,  2  palatal,  2  ma- 
lar, 2  nasal,  2  lachrymal  or  unguiform,  2  inferior  turbi- 
nated, 1  vomer,  and  1  inferior  maxillary,  making  14,  form 
the  face. 

The  trunk  has  56;  24  truei  or  movable  vertebrae,  1 
sacrum,  4  caudal  vertebrro  or  bones  of  the  coccyx,  2  ossa 
innominata,  12  ribs  on  each  side,  and  1  sternum. 

The  hyoid  bone  stands  by  itself,  at  the  upper  part  of  the 
neck,  and  consists  of  three,  sometimes  of  five,  pieces. 

The  superior  extremities  have  68  bones,  viz:  2  clavicles, 
2  scapulae,  2  humeri,  2  radii,  2  ulnae,  16  carpal,  10  meta- 
carpal, and  28  phalanges,  forming  the  shoulder,  arm,  fore- 
arm and  hand,  of  both  upper  extremities. 

The  inferior  extremities  have  64  bones,  viz:  1  femur, 
1  tibia,  1  fibula,  1  patella,  7  bones  of  the  tarsus,  5  for  the 
metatarsus,  and  14  phalanges  for  each  lower  limb,  consist- 
ing of  the  thigh,  leg,  and  foot 

The  situaiion  of  the  bones  is  either  superficial  or  deep. 
Examples  of  the  former  are  seen  in  the  tibia  and  clavicle, 
which,  excepting  a  little  cellular  and  adipose  structure,  are 
only  covered  by  the  skin;  while  the  latter,  as  the  thigh 
bone,  are  some  distance  from  the  surface,  and  have  a  thick 
covering  of  muscle. 

Bones  present  different  degrees  of  density ^  varying  even 
in  different  parts  of  the  same  bone;  those  of  the  carpus  and 
petrous  portions  of  the  temporal  bone  presenting  specimens 
of  the  greatest  density  and  compactness,  while  the  long 
bones  have  their  bodies  or  diaphyses  compact,  and  their 
extremities  loose  or  spongy.     (Fig.  30«) 

Under  the  head  of  structure,  to  be  presently  noticed,  we 
shall  see  that  the  osseous  fibres  are  brought  either  very 
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closely  together  and  much  oondensedy  or,  on  the  other  hi 
are  more  or  less  widely  separated,  and  intersect  each  othe 
eyery  direction,  so  as  to  present  the  honeycomb  appeara 
The  first  or  condensed  state  forms  the  oonipac^,  the  seco 
the  ceUtdar  or  cancellated  structure,  of  bone.  The  comp 
gives  strength  and  firmness  to  bone,  and  forms  its  exter 
osseous  layer;  while  the  cellular  is  delicate  and  sponi 
and  designed  to  support  the  medullary  membrane  and 
marrow. 

The  strength  of  bones  varies  equally  with  their  densr 
and  that  in  different  parts  of  the  same  bone.    The  thi| 
bone,  for  instance,  is  not  of  equal  strength  in  its  whc 
length;  the  body,  having  the  compact  tissue,  is  capal 
of  resisting  a  greater  degree  of  force  than  the  extremitic 
which  have  only  the  light,  spongy  formation  of  delicat 
reticulated  structure.    All  the  long  bones  have  a  hollo 
canal  extending  nearly  their  whole  length,  which  is  foun 
to  add  greatly  to  their  strength,  at  the  same  time  increai 
ing  their  lightness.    This,  Dr.  Physick,  in  a  very  beaatifu 
and  simple  manner,  illustrated  by  taking  a  sheet  of  pape 
and  rolling  it  into  scrolls  or  hollow  cylinders  of  varioui 
diameters.    He  found  the  power  of  sustaining  pressure  t( 
increase,  in  a  precise  ratio  with  the  increase  of  diameterj 
up  to  a  certain  point    Now,  taking  a  similar  sheet  and 
rolling  it  into  a  solid  cylinder,  and  comparing  its  strength 
with  that  of  the  hollow  one,  it  was  found  that  its  capacity 
for  sustaining  weight,  and  its  power  of  resisting  pressure, 
were  much  less. 

The  doctor,  by  an  equally  simple  experiment,  shows  that 
the  use  of  the  cellular  arrangement,  or  diploe,  between  the 
two  tables  of  the  flat  bones,  is  to  give  strength,  by  deaden- 
ing the  force  of  blows,  and,  as  in  the  cranium,  giving 
greater  security  to  the  organs  they  are  designed  to  protect 
The  experiment  consisted  in  taking  a  certain  number  of 
ivory  balls  and  suspending  them.  When  the  first  in  the 
series  was  elevated  several  degrees  and  let  fall  against  the 
second,  the  result  was  the  elevation  of  the  last  ball  to  an 
angle  nearly  equal  to  the  first    A  ball  made  of  the  cello- 
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lar  strnctare  of  bone  was  bow  substituted  for  the  middle 
one  of  iyory,  and  tbe  series  submitted  to  the  same  process; 
the  impulsive  power  of  the  first  ball  was  now  found  to  be 
almost  entirely  destroyed  on  reaching  the  last 

All  the  bones  present  upon  their  swffojce  impressions 
which  are  either  regular  or  irregular,  smooth  or  rough ; 
this  diversity  depending  upon  the  projections  and  depres- 
sions every  where  belonging  to  bones.  They  constitute 
most  important  practical  points  to  the  surgeon,  as  they 
form  his  guide  in  many  operations,  while  they  also  give 
origin  and  insertion  to  muscles,  and  at  the  extremities  of 
bones  form  the  articular  surfaces  of  joints.  The  projeo- 
tions  from  the  surface  of  bones  are  called  apophyses  or 
processes,  (oiro,  from,  ^vo^uu,  to  grow,)  in  early  life  epiphy- 
ses, («f(fr,  upon,  tvoytM,  to  gr^w.)  The  apophyses  are  divided 
into  those  forming  articulations,  and  those  giving  attach- 
ment to  fibrous  organs.  Cloquet  gives  the  following 
summary. 

Ist  Apophyses  forming  articulations. 

Those  belonging  to  movable  articulations. 

Heads  y  which  are  nearly  hemispherical,  as  the  head  of 
the  humerus  and  femur. 

Condf^2e«,  which  are  broader  in  one  direction  than  another, 
as  the  condyles  of  the  femur. 

Those  belonging  to  articulations  not  having  motion,  den- 
tations, or  teeth-roots,  &c. 

2d.  Apophyses  affording  attachment  to  fibrous  organs, 
and  named  according  to  their  general  forms. 

Impressions^  unequal  eminences,  not  much  raised  and 
extended  in  breadth. 

Lines,  unequal  eminences,  not  very  prominent,  but  ex- 
tended in  length,  as  the  linea-aspera. 

Ridges,  resembling  lines,  but  smooth  and  more  distinct, 
as  the  superciliary  ridge. 

Bumps  J  when  they  are  rounded,  broad,  and  smooth. 

Tuberosities  and  protuberances,  when  rounded  and  rough, 
as  the  tuberosity  of  the  ischium,  the  bicipital  protuber- 
ance, &a 
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Apophyses  named  according  to  the  bodies  to  which  tl 
are  compared. 

Spines,  resembling  a  thorn,  as  the  spinous  processes 
the  vertebrae. 

Styloid,  in  the  form  of  a  conical  point. 

Coracoid,  like  the  beak  of  a  crow. 

Odontoid,  or  tooth-like. 

Mastoid,  like  the  nipple. 

Apophyses  named  according  to  their  uses. 

Trochanters,  or  those  subservient  to  turning,  as  the  tr 
chanter  major,  and  minor  of  the  thigh  bone. 

Orhitary,  belonging  to  the  orbit. 

Apophyses  named  according  to  their  direction  and  relc 
tive  situation. 

Oblique,  transverse,  anterior,  &c.    The  cavities  upon  th» 
surface  of  bones  have  two  divisions. 

1st.  Articular  cavities. 

2d.  Those  which  do  not  belong  to  articulation. 

The  first  division  includes  the 

Cotyloid,  (xotx^f  cup,  tiZoi,  shape,)  a  cavity  deep  and  round, 
as  seen  at  the  thigh  joint. 

Glenoid,  (y^nj,  shallow,)  shallow  cavities,  like  that  at 
the  shoulder  joint. 

Trockliform,  when  scooped  in  the  form  of  pulleys,  as  in 
the  elbow  joint. 

Faeces,  when  nearly  plane. 

Alveoli,  when  of  a  conical  form,  as  the  sockets  for  the 
teeth. 

The  second  division  includes  cavities  not  entering  into 
articulation. 

1.  Cavities  intended  for  the  reception  of  parts. 
Fossae,  when  the  entrance  is  wider  than  the  bottom. 
Sinuses,  when  it  is  narrower. 

2.  Cavities  for  the  insertion  of  parts. 

Impressions,  when  they  are  wide,  unequal  and  shallow 
Grooves,  when  extended  in  length. 

3.  Cavities  for  the  passage  of  tendons. 

4.  Cavities  formed  by  the  impression  of  parts. 
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Gutters  or  channels  corresponding  to  blood  vessels. 

5.  Cavities  subservient  to  transmission. 

Notches,  when  superficial  and  formed  in  the  edges  of 
bones. 

Foramina,  wben  they  pass  through  or  perforate  the  bone. 

Canals,  when  their  passage  is  of  great  extent,  as  the 
vertebral  or  medullary  canal. 

Clefts  or  Fissures,  if  they  are  longitudinal  and  narrow. 

The  structure  of  bone  consists  of  several  elements. 

By  the  naked  eye  the  fibrous  arrangement  is  observed, 
and  the  fibres,  as  already  stated,  assume  two  forms,  the  one 
forming  the  compact,  the  other  the  spongy  or  cancellated 
structure.  A  modification  of  the  spongy,  in  the  medul- 
lary cavity,  receives  the  name  of  the  reticular  tissue. 

The  compact  tissue  occupies  the  outer  surface  of  the 
bones,  and  has  its  fibres  compressed  so  as  to  form  a  com- 
pact, firm  and  dense  tissue. 

Bone,  treated  with  nitric  acid,  is  made  soft  and  its  fibrous 
character  clearly  shown.  In  the  long  bones  the  fibres  ar- 
range themselves  longitudinally ;  in  the  flat,  they  diverge 
like  radii  from  a  certain  point,  while  in  the  thick  they  are 
very  irregular.  The  osseous  fibres  are  found  to  be  lamin- 
ated as  well  as  fibrous,  that  is,  consisting  both  of  filaments 
and  plates  or  laminee ;  and  the  intervals  between  them  are 
only  seen  with  the  microscope.  These,  however,  become 
gradually  more  and  more  distinct  as  they  approach  the 
extremity  of  the  bone,  and  are  there  continuous  with  the 
cellular  or  reticulated  tissue.  Indeed,  says  Cruveilhier, 
'^  the  compact  tissue  is  nothing  more  than  an  areolar  sub- 
stance, the  meshes  of  which  are  extremely  close  and  much 
elongated-"  Diseases  also  frequently  show  the  compact 
tissue  changed  into  the  spongy,  and,  vice  versa,  the  spongy 
into  the  compact 

The  spongy  or  honey-comb  structure  (Fig.  30)  pre- 
sents cells  and  areolad  of  variable  size  and  shape,  all  of 
which  communicate,  and  consist  of  filaments  and  fine 
laminae,  crossing,  uniting,  and  separating  in  every  direc- 
tion.   These  cells  contain  marrow,  and  hence  are  called 
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medallaiy  cells.  The  oellalar  stnictare  ia  only  fom 
exist  vticn  oseificatioQ  commeDces.  The  lelative  pn 
tioD  of  thee«  two  substances  Taries  greatly  even  in  the  f 
bone ;  the  compact  predomiDating,  as  in  the  body  of  1 
boDea,  vhere  strength  is  required,  vhile  the  spongy 
vails  at  the  extremities^  where  extent  of  sarfiwe,  for 
rietj  of  motion,  is  needed. 

The  microscope  makes  more  erident  the  laminated  c 
dition  of  bone,  and  reveals  many  other  points  in  min 
anatomy  hitherto  unknown.  It  shows  the  laminated  str 
tnre  in   long  bones  to  Tia.  3L 

be  arranged  in  concen- 
tric circles,  while  in  the 
flat,  the  fibres  mn  par- 
allel with  the  surface. 
Between  the  laminee  a  \ 
multitude  of  longitu- 
dinal canals,  called,  af- 
ter Havers,  their  dis- 
coverer, the  Haversian  canals,  are  seen.  They  are  nai 
TOW,  cylindrical,  form  a  net-work,  connect  with  each  otbet 
and  open  externally  upon  tbe  periostemn,  and  intemall] 
connect  with  the  cellular  structure  and  medullary  eelU 
These  canals  are  found  to  measure  from  1-200  to  1-2S00  ot 
an  inch,  and  contain  blood-vessels  and  an  oily  matter,  and 
are  supposed  to  be  simply  miniature  representations  of  the 
great  medullary  canal  itself,  having  similar  functions  of 
receiving  blood  vessels  and  containing  the  fat. 

These  Haversian  or  medullary  canals  are  seen  to  be 
inrronnded  by  from  four  to  twelve  concentric  lamellie  or 
osseoQs  plates,  intersected  or  perforated  by  minute  tubes 
called  calagercnis, whioh  are  supposed  to  contain  the  earthy 
matter;  also  between  the  laminee  are  seen,  on  a  trans- 
verse section  of  bone,  little  cavities  called,  after  their 
discoverer,  the  corpuscles  of  Purkinje,  which  also  receive 
the  names  of  hone  corpuscles  andlacuuie.    (Fig.  32.)    These 

Fio.  31  raprMenti  tho  concentric  IudbHk  of  bme,  takBn  from  I 
iMtioB  of  thB  UUa,  Kftnr  macantion  in  weak  muriatic  arid. 
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cavities  coBtaio  granolar  matter,  and  have  the  calcigerons 
tabea  mnniag  into  or  passing  from  them  in  a  stellate  form. 
There  are  also  certain  lines  or  striaa  described  by  Deut«ch, 
but  which  Wilson,  in  his  obserratioos,  makes  identical 
vith  the  caldgerouB  tahnU. 

p  _  ^  The  bones  have 

two  membranes,  the 
one  covering  their 
outer  surfaoe,  called 
the  perioeteom,  the 
'  other  lining  the  in- 
terior of  their  cavi- 
ty, called  the  me- 
dnllary  membrane. 
The  periosteum  is  a 
fibrous  membrane, 
and  has  been  described  under  the  head  of  the  fibrous  sys- 
tem. It  covers  every  part  of  the  bone  except  the  articnlar 
Bnrface ;  it  is  continuons,  at  the  extremities,  with  the  liga- 
ments, loosely  attached  in  infoncy,  but  closely  adherent  in 
adult  bone. 

The  perioBtenm  is  very  vascular,  and  both  ita  fibres  and 
vessels  pass  together  into  the  bone. 

The  medullary  memimtne  is  an  exceedingly  delicate  mem- 
brane, composed  of  a  very  fine,  soft,  cellular  tissue,  con- 
taining numerous  minute  blood  vessels.  It  can  be  traced 
lining  the  whole  interior  of  the  medullary  cavity,  and  ex- 
tending into  the  medullary  cells,  and,  it  is  believed,  into  all 
spongy  structure  wherever  found.  This  membrane  forms 
vesicles  for  containing  the  marrow,  which  fills  the  reticnlar 
spaces  in  bone.  In  birds  these  are  occupied  by  air.  Both 
it  and  the  periosteum  accompany  the  blood  vessels  through 
bone.  Besides  secreting  the  marrow,  this  membrane  serves 
to  nourish  the  bones. 

The  blood  veaada  supplying  bones  are  numerous.    The 

arteries  are  referred  to  three  classes.    1st.  Those  which 

Fie.  33  rcpratenti  a  tmuTene  tecUon  of  bone  with  the  HaTeraian  caoali 
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cnt<?r  the  bone  from  tho  pcriostenm,  by  the  nnmeroiu 
foramina  upon  its  surface.  2d.  Those  which  enter  by  the 
larger  foramina  at  the  extremities  of  the  long  bones,  and 
at  different  points  upon  the  surface  of  others ;  while  the 
!U,  called  nutritious  arteries^  enter  the- long  bones  by  a  sin- 
gle foramen,  and  that  near  the  centre  of  each. 

The  arteries  of  the  first  two  classes  ramify  minutdf 
throughout  the  whole  of  the  compact  and  cellular  stmctoie. 
The  nutritious  artery  is  much  larger,  and  passes  single 
through  the  compact  structure  to  the  medullary  cavity, 
where  it  divides  into  two  branches^  an  ascending  and  de- 
scending, whicli  ramify  upon  the  medullary  membrane  in 
countless  capillary  yessels;  and  anastomose  freely  with  the 
other  two  classes. 

The  veins  are  numerous^  those  accompanying  the  nutri- 
tious artery  pass  out  of  the  same  foramen,  and  return  the 
blood  from  the  medullary  membrane.  The  veins  whidi 
receive  the  blood  from  the  other  two  classes  of  arteries  do 
not  attend  them,  but  pass  out  by  numerous  distinct  open- 
ings found  upon  the  surface  of  the  bones,  and  after  a  short 
course  join  the  general  circulation. 

Lymphatics  have  been  demonstrated  in  the  mednlla,  bat 
not  with  certainty  in  bone. 

Nerves  have  been  traced  along  the  nutritious  arteries^ 
but  not  into  the  substance  of  the  bone  itsel£ 

DEVELOPMENT  OF  BOXE. 

"  In  the  human  foetus  and  other  animals,  before  the  time 

of  birth,"  says  John  Bell,  "  instead  of  bones  there  are.onlj 

cartilages  of  the  form  of  the  future  bone.    The  whob 

fcetus  appears  to  the  eye  like  a  mere  jelly.    The  bones  sxe 

a  pure,  almost  transparent  and  tremulous  jelly ;  they  are 

flexible,  so  that  a  long  bone  can  be  bent  into  a  complete 

ring,  and  no  oimcity  or  spot  of  ossification  is  seen/' 

The  development  of  bone  consists  of  three  stages — 

1.  The  Mucous.     2.  The  Cartilaginous.    3.  The  Osseous* 

The  mucous  stage  presents  bone,  like  all  the  other  tia- 

sucs,  in  the  earliest  period  of  the  eml)yro,  as  one  homoge- 
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neons  fluid  mass,  not  having  any  characters  by  which  the 
one  can  be  distinguished  from  the  other. 

About  the  expiration,  however,  of  the  first  month  after 
conception  the  mucous  stage  becomes  converted  into  the 
cartilaginous,  which  greatly  increases  the  consistence  of 
bone,  and  is  the  commencement  of  form  in  the  foetus. 
Agreably  to  the  observations  of  Bichat  and  Scarpa,  the 
cartilaginous  condition  presents  two  peculiarities.  The 
first  is^  that  during  the  formation  of  cartilage  we  do  not 
see  the  longitudinal  striaB  of  the  long  bones,  the  radiated  of 
the  fiat,  nor  the  mixed  of  the  thick,  which  distinguish  the 
osseous  or  third  stage.  The  second  peculiarity  is,  that  all 
those  bones  which  are  to  be  united  by  cartilage  in  the  adult 
skeleton,  are  in  one  piece,  as  those  of  the  vertebrae  and  pel- 
vis, while  those  which  are  to  be  united  by  ligament,  and, 
consequently  movable,  are  isolated,  as  the  femur,  tibia,  &c. 

The  cartilaginous  condition  is  complete  at  the  end  of  the 
first  or  beginning  of  the  second  month,  when  the  third  or 
osseous  stage  commences.  This  event  is  announced  by  the 
arrival  of  red  blood,  which  first  shows  itself  in  the  centre 
of  the  cartilage,  and  the  spot  receives  the  name  of  the 
^^pundum  ossijicaiicnia"  or  point  where  ossification  first 
conmiences.  It  appears  that  until  this  period  it  is  not  in 
direct  relation  with  the  blood,  but,  according  to  Carpenter, 
is  surrounded  by  blood  vessels  which  have  "large  ampullce 
or  varicose  dilatations,"  from  whence,  and  by  imbibition,  it 
is  nourished. 

The  manner  of  ossification  is  somewhat  modified  ill  the 
three  classes  of  bones.  In  the  long  bones  there  is  first  seen 
a  central  ring,  whose  cavity  is  the  commencement  of  the 
medullary  canal.  This  ring,  forming  the  bony  nucleus, 
gradually  grows  in  length  and  thickness  till  the  period  of 
birth  arrives,  when  we  have  the  body  or  diaphysis  gene- 
rally finished.  The  epiphysis,  or  extremities  of  the  long 
bones,  do  not  commence  ossifying  till  after  birth,  when  wo 
observe  the  point  of  ossification,  as  in  the  body,  occupying 
the  centre  and  extending  towards  the  shaft.  This  process 
is  not  entirely  complete,  so  that  the  different  i)arts  become 
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fused  into  one  solid  bone,  till,  according  to  the  obaerar 
tions  made,  the  individual  has  adyanoed  to  the  sixteenth 
or  eighteenth  year  of  age,  or  even  till  later  in  life. 

Ossification  of  the^Zo^  bones  takes  place  between  mem- 
branes, but,  nevertheless,  in  cartilage  also^  whioli^  howerer, 
is  so  small  in  quantity  as  to  lead  some  to  denj  its  existenob 
The  point  where  the  bony  matter  is  first  deposited  dependi 
on  the  bone  being  either  single  or  compound  in  its  .natme 
The  parietal  has  one  point  of  ossification,  the  frontal  tiro, 
and  the  occipital  several,  from  which  points  the  osseooi 
fibres  radiate  in  every  direction,  till,  at  the  period  of  birtlii 
wo  have  the  whole  bony  casement  for  the  head  complete^ 
excepting  the  fontanelles,  which  are  not  closed  till  the  thiid 
year  after  birth. 

The  thick  hones  have  one  or  more  points  of  ossifica- 
tion, according  as  they  are  either  single  or  doubla  Hit 
carpus  and  tarsus  present  specimens  of  the  former  varietf, 
while  the  bones  of  the  vertebree  furnish  examples  of  ths 
latter. 

There  yet  remains  great  obscurity  in  regard  to  the  pr^ 
cise  manner  in  which  cartilage  is  changed  or  becomes  bona 
The  microscope  shows  cartilage  to  contain,  or,  as  Von  Behr 
expresses  it,  consist  of  a  mass  of  homogeneous  cells,  carti- 
lage cells,  in  the  centre  of  which  the  medullary  canalicol? 
or  Haversian  canals  are  formed,  surrounded  bj.capillaiy 
vessels.  In  the  parietes  of  these  canals  and  in  the  lamellfl^ 
the  lacunod  or  corpuscles  and  the  calcigerous  tubes  appear, 
after  which  the  deposit  of  osseous  matter  seems  to  take  placa 
The  cartilage  cells  are  regarded  as  the  basis  of  this  change. 
Ossification  docs  not  commence  at  the  same  time  in  all  tiie 
bones.  At  the  end  of  the  first  month  the  clavicle  and  lower 
jaw  are  found  to  be  partly  ossified;  at  the  end  of  the  second, 
the  bodies  of  the  long  bones,  the  ribs,  vertebrie,  base  of  the 
skull,  and  pelvis  have  commenced  ossifying;  and  from  this 
time  to  that  of  birth,  there  are  only  a  few  in  which  ossifioh 
tiofa  has  not  begun,  such  as  the  patellae  and  a  few  bones  of 
the  tarsus  and  carpus.  The  ossific  process  is  much  more 
rapid  in  some  bones  than  others,  and  in  some  parts  of  the 
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same  bone ;  thus^  the  body  of  a  long  bone  ia  completed  a 
very  considerable  period  before  its  extremity. 

The  growth  of  bones  occurs  and  steadily  progresses,  as 
that  of  every  other  tissue,  till  the  individual  reaches  the 
full  stature;  and  this  is  accomplished  by  successively  add- 
ing new  matter  to  the  old. 

Mr.  Jno.  Hunter  showed  that  the  long  bones  grew  by  the 
addition  of  osseous  matter  at  their  extremities.  This  he 
proved  by  boring  a  hole  at  each  extremity  in  the  tibia  of  a 
pig,  and  inserting  a  shot  in  each,  The  distance  between 
the  two  holes  was  accurately  measured.  After  some  months 
the  same  bone  was  again  examined,  and  it  was  found  that 
the  distance  between  the  shots  was  precisely  the  same,  but 
that  the  extremities  had  extended  very  considerably. 

The^/Zo^  bones  grow  in  breadth  by  a  deposition  at  their 
margins,  while  the  thickness  of  bone  is  believed  to  depend 
upon  a  secretion  from  the  internal  surface  of  the  perios- 
teum. 

When  the  full  size  of  the  l^ones  has  been  attained,  the 
subsequent  changes  which  occur  are  those  of  interstitial 
deposit  and  absorption. 

Formoiion  cf  Callus, — Callus  is  the  mode  of  union  between 
fractured  bones,  and  resembles  very  much  the  original  pro- 
cess in  the  formation  of  bone. 

When  the  swelling  subsides  and  the  effusion  of  blood  is 
absorbed,  coagulable  lymph  is  poured  out  in  the  cavity  of 
the  fracture.  This  corresponds  to  the  first  or  mucous  stage 
in  the  foetal  bone.  An  osseous  ring  is  seen  to  encircle  the 
place  of  fracture,  while  in  the  interior  there  is  found  an 
osseous  pin.  These  are  simply  temporary  arrangements, 
which  are  removed  by  absorption,  when  the  bones  begin  to 
ooalesce  and  become  fused  the  one  into  another.* 

*  The  recent  obsenratioDS  of  Messrs.  Paget,  Stanly  and  Dr.  Hamilton  throw 
great  doubt  on  this  statement  of  Dupuytren,  in  regard  to  ^otmmial  cailtu.  In 
the  lower  animals,  whose  fractured  limbs  are  subjected  to  so  much  greater 
motion  than  ours,  and  which,  under  such  circumstances,  secrete  so  much  more 
bony  matter,  this  account  of  the  process  of  repair  is  undoubtedly  correct ;  but 
in  man,  according  to  these  more  recent  obserrers,  no  proyisional  callus  has 
been  formed,  onleM  undue  motion  and  excitement  has  induced  irritation.  The 
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The  periosteum,  with  some,  has  the  sole  credit  of  form- 
ing callus ;  but  this  cannot  be  entirely  true,  as  instancefl 
have  occurred  where  the  periosteum  has  been  stripped  off, 
and  yet  the  fractured  bones  have  united,  callus  has  been 
formed,  and  the  periosteum  itself  again  restored.  Bichit 
supposes  that  where  the  bones  are  not  kept  in  contact, 
granulations  spring  up,  and  form  first  a  gelatinons  depoeit, 
then  cartilage,  and,  finally,  bone,  when  the  fractured  endi 
are  perfectly  restored. 

The  tissues  composing  the  letters  of  the  alphabet,  and 
which  have  just  been  examined,  are  variously  combined  to 
form  the  different  organs  of  the  body,  constituting  the 
language  of  anatomy,  which  introduces  us  to  the  Second 
Part,  beginning  with  the  head. 

coagulable  lymph  ia  effused  between  the  broken  ends  of  the  bone,  end  the  p** 
cess  goes  on  like  adhesion  any  where  else,  with  tbb  difference,  that  phoipbii 
of  lime  is  afterwards  deposited  in  the  new  tissne.  See  HmMmgi 
1850,  and  Buffalo  MedieiU  Journal  for  Februarif,  1853. 
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THE  LANGUAGE  OF  ANAT03IY. 


I.  THE  HEAD. 


PAET  SECOND. 


CHAPTER  L 

PASSIVE  OROANS   OF   THE  HEAD. 

THE  BONES. 

The  head  is  divided  into  cranium  and  face.  The  former 
consists  of  eight  distinct  bones:  one  frontal,  two  parie-  • 
tal,  one  occipital,  two  temporal,  one  ethmoid,  and  one 
sphenoid.  These,  when  united,  in  consequence  of  their 
peculiar  form,  strength,  and  structure,  are  well  adapted  to 
receive  the  brain,  and  guard  it  from  injury. 

The  face  has  fourteen  bones:  two  superior  maxillary,  two 
malar,  two  palatal,  two  lachrymal,  two  nasal,  two  inferior 
turbinated,  one  vomer,  and  one  inferior  maxillary  bone. 
These  contain  most  of  the  organs  of  sense. 

SECTION  I. 
BONES  OF  THE  CRANIUM. 

Frontal  Bone — {pa  frontia)  The  frontal  bone  (Fig.  33) 
is  situated  at  the  anterior  and  upper  part  of  the  cra- 
nium. Its  form  is  semi-circular.  Its  division  is  into  two 
parts,  the  superior  or  frontal,  and  the  inferior  or  orbital. 
The  frontal  portion  has  two  surfaces^  an  external  and  in- 
ternal. The  eoctemal  surface  is  anterior,  smooth  and  convex. 
Along  the  median  line  there  is  an  elevation,  not  always  dis- 
tinct, corresponding  to  the  original  separation  of  the  foetal 
bone,  into  two  equal  parts,  by  the  frontal  suture,  which 
sometimes  continues  in  the  adult  bone.  At  the  lower  part  of 
this  line  of  division,  is  the  nasal  prominence,  which  termin- 
ates in  a  rough  edge,  for  articulating  with  the  nasal  process 
of  the  superior  maxillary  and  nasal  bones.  The  n>asal  spine 
12 
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or  process  arises  from  the 
centre  of  this  rough  edge, 
aad  supports  the  eth- 
moid hone  behind  and 
the  nasal  bones  in  front. 

On  either  side  of  the 
median  line  and  about 
the  centre  of  each  lateral 
half,  is  the  frorttat  emin- 
ence. Above  this  the  sur- 
fece  is  smooth,  below  it 
is  the  euperdliary  arck, 
■  which  supports  the  eye-brow  ;  and  below  this  again  is  tl 
npper  margin  of  the  orhit,  the  svpra^orbitai  ridge.  Th 
ridge  terminates  at  its  out- 
er end  in  the  external  an- 
gular process,  and  at  its 
inner,  in  the  internal  an- 
gvlar  process.  At  the  in- 
ner third  of  this  ridge  is  a  * 
notch,  converted  into  a  fora- 
men by  a  ligament,  for 
transmitting  the  suproror- 
bitaZ  vessels  and  nerve,  and 
just  above  its  inner  third 
is  the  prominence  of  the  "       "     rf       " 

frontal  sinus. 

On  the  internal  suiface,  the  median  line  marks  the 

Fio.  33  presenti  a  (Vont  »icw  of  the  Frontal  Bone,  a  FronUI  protabcnoce 
of  right  aide,  b  Superciliarj  ridge,  e  Supra  orbital  ridge,  i  Estersat  an- 
pilar  i^ocaBs.  t  Internal  angulaT  pn>ceM.  /  Supra  orbiUrootcb  or  foramen. 
g  Naitl  protuberance,    k  Semi-circular  ridge  for  temporal  muMla.    1  Haul 

Tia.  34  preienti  a  riew  of  inner  lurface  of  Frontal  Bone,  a  Coronal  tuture 
farJoiniDg  frontal  and  parietal  bones,  b  Ridge  for  attachmeiit  of  falz-major. 
e  Foramen  ccecum.  d  Natal  spine,  t  Openings  of  the  fronl»l  siouHi. 
/Orbitar  plates,  g  Estemal  angular  proceu.  A  Serrated surfaca of >phe- 
Doid  bone,  i  Line  of  junction  of  parietal  bones,  j  DepressioD  for  Bland*  of 
Faccbioni.    it  Squamous  portion  of  temporal  bone. 
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course  of  the  superior  longitudinal  sinus  hy  a  groore.  The 
inferior  portion  of  this  groove  preseDts  a  ridge  to  whic}i 
the/a£r  major  is  attached.  And  at  this  point  wiiere  it  joins 
the  ethmoid  is  seen  a  email  hole,  the  foramen  cxecum,  for 
transmitting  a  vein  which  communicates  with  the  nasal 
veins,  and  for  lodging  a  process  of  the  diira-matcr.  On 
either  side  of  the  median  line,  many  eminences  and  de- 
pressions are  ohserved,  which  correspond  to  the  convolu- 
tions of  the  hrain,  called  mammillary  eminences,  and  digital 

/09S<E. 

The  circumference  is  rough  and  serrated  to  unite  with 
the  parietal  bones.  At  its  superior  hordcr  tlie  internal 
tohle  is  deficient,  and  rests  upon  the  junction  of  the  two 
parietal  bones  above;  while,  at  the  sides  and  below,  the 
external  is  wanting  and  is  overlapped  hy  the  parietal. 

The  tn/er.'or  or  orbt-  Fm.  35. 

t(U  division  of  the  fron- 
tal bono  presents  in  its 
centre  the  (ethmoidal 
notch,  in  front  of  which 
U  the  nasal  spine;  and  ^1 
on  either  side,  the  ori- 
fices of  the  frontal  sin- 
nses.  It  communicates 
■with  the  cells  of  the  ethmoid  by  means  of  its  edges,  whi  ch 
are  cellular.  Along  the  margins  of  this  notch,  where  it 
unites  with  the  ethmoid,  are  two  foramina,  the  anterior  and 
posterior  orbital,  the  first  transmitting  the  nasal  twig  of 
the  ophfhtdmic  nerve  and  anterior  ethmoidal  artery — the 
second  the  posterior  ethmoidal  artery. 

The  orbital  processes,  on  either  side  of  this  notch,  are 
triangular,  having  the  apex  behind,  smooth  and  concave 
below,  rough  and  convex  above.  Near  the  external  angu- 
lar process,  each  of  them  has  a  depression  for  the  laclirymal 

Fio.  35  prcsciits  a  riew  of  tbe  lower  part  of  Frontal  Bone,    a  Line  where 

tbe  two  lialTci  of  the  hone  join,  b  Frontal  protuberances,  e  Supra  orbjtar 
notch,  d  Nawl  spine  and  space  occupied  bj  the  ntlimoid  bone,  c  Frontal 
•ioiises.  /  Orbitar  plates,  g  External  angular  process,  k  Surface  for  tem- 
poral mntele. 
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gland,  and  near  the  internal,  one  for  the  pulley  <H 
Buperior  ob1i(]^ue  muscle  of  the  eye.  Instead  of  a  de\ 
sion,  there  is  sometimes  a  small  eminence  here. 

The  frontal  bone  has  seven  foramina:  2  supra  ati 
which  are  special ;  2  anterior  and  2  posterior  orbited,  ^ 

1  foramen  coecum,  which  are  common  to  hoth  the  ethn 
sod  frontal  hones. 

The  processes  are  nine :  1  nasfd,  2  o^hUal,  4  angvlar,  i 

2  superc^iary. 

The  structure  consists  of  two  compact  laminss  of  bo 
called  the  external  and  internal  tdblea,  with  an  interreni 
cellular  substance,  the  diploe. 

The  devdopmeni  of  the  frontal  bone  takes  place  by  t 
points  of  ossification,  one  for  each  frontal  eminence, 
rather  in  the  orbital  arches,  a  little  before  that  of  the  vt 
tebrfe,  whence  the  rays  radiate  to  the  circumference,  j 
birth  the  frontal  bone  still  consists  of  two  pieces,  whit 
during  the  first  year  unite  along  the  median  line  by  tl 
frontal  suture,  which  suture  however  sometimes  remait 
permanent  through  life. 

Fio.  36.  The  artiadationB  of  thi 

bone,  are  with  four  of  thi 
cranium,  viz:  the  2  part 
etal,  the  sphenoid  and  eth- 
moidj  and  eight  of  the 
face,  viz :  2  nasal,  2  supe- 
rior maxillary,  2  malar 
and  2  lachrymal. 

Parietal  Bones — (osaa 
parictaiia.)  The  parietal 
bones  are  situaied  upon 
the  lateral  and  superior  parts  of  the  cranium.  They  are 
symmetrical.    Tlieir  form  is  quadrilateral ;  their  external 

Flo.  36  rtpreienta  external  lurTaee  of  left  Parietal  Bone.  ■  Supenoror 
ngitlal  Burface.  (  Squamoui  or  inrerior  surface,  c  Coronal  or  anterior  war- 
face,  d  Lambdoidal  or  posterior  surface,  t  Ridge  where  temporal  moiehi 
is  attached.  /  Forietal  foramen,  g  Inferior  anterior  angle,  k  Inferior  ptM- 
terior  aDgle. 
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tutface  is  smooth  and  convex,  in  the  centre  of  vhich  is  the 
parietal  protuberance.  On  either  side  of  this  protuberance, 
and  extending  in  an  arched  direction  transversely  across 
the  hone  is  the  temporal 
ridge;  helow  this  ridge  the 
temporal  muscle  is  attach- 
ed, above  the  aponeurosis 
of  the  occipito-frontalis, — 
The  tnner  or  cerdtral  aitr- 
face  is  marked  by  the  mid- 
dle artery  of  the  dura  ma- 
ter, and  the  convolutions  of 
the  brain.  The  trunk  of 
this  artery  is  seen  in  the 
anterior  inferior  angle  of 
the  bone,  lodged  in  a  groove,  and  branching  upwards  and 
backwards. 

The  arcwnferetice  presents /owr  edges  and /our  angles,  the 
aaterior  edge  is  serrated  and  unites  with  the  Irontal  bone  in 
the  coronal  sutura  The  posterior  is  very  irregular  and 
joins  the  occipital  in  the  lambdoid  suture.  The  superior  is 
the  longest  and  meets  its  fellow  on  the  middle  line  in  the 
sagittal  sutur&  The  inferior  is  the  shortest,  is  thin,  and 
unites  with  the  temporal  by  the  squamous  suture. 

Of  the  angles,  the  anterior  superior  is  nearly  straight ; 
this,  in  the  infant  is  wanting,  the  anterior  fontaneUe  or  open- 
ing taking  its  place.  This  opening  is  four-cornered,  and 
is  made  so  by  a  similar  deficiency  in  the  superior  project- 
ing points  of  the  frontal  bone.  The  aaterior  inferior  aiigle 
is  long  and  curved,  and  unites  with  the  sphenoid  bone. 
The  posterior  superior  is  rounded,  and  by  its  deficiency 
forms  the  posterior  fontanelle.  The  posterior  inferior  is 
very  irregular  and  unites  with  the  mastoid  portion  of  the 
temporaL 

Pic.  37  represents  lotenial  (urface  of  left  PtrieUI  Bone,  a  Sagittal  ittture, 
b  Line  for  squamous  suture,  e  Coronal  suture,  d  LamtidoidaT  suture. 
t  GrooTe  for  superior  longitudinal  sinus.  /  Parietal  foramen,  g  Inferior  aoto- 
rior  angle  and  groore  for  middle  arterj  of  dura  mater,  h  Inferior  posto- 
rior  angle.  _ 


Along  the  aeufittcd  anture,  on  the  interior,  is  a  groove  for 
lodging  the  superior  longitudinal  ainua. 

The  atructure  is  thin  uitd  consists  of  two  cov^act  taUa 
and  an  intervening  dtphe.  The  devdcpaumi  takes  place  by 
one  point  of  ossification'  in  each  parietal  protaberance,  com- 
mencing ahout  the  seventh  or  eighth  week. 

The  parietal  articulates  with  five  bones,  the  frontal, 
occipital,  temporal,  sphenoid,  and  its  fellov. 

OccipitcU  Bone — (ps  occipUia.)  The  occipital  bone  is  <£• 
voted  at  the  po«terior  in- 
ferior part  of  the  craninm 
lis  form  is  rhomboidal.  It 
has  two  autfaoea,  an  ex- 
ternal and  iaternal.  The 
external  is  irregularly  con- 
vex, and  has  near  its  cea- 
tre  the  externeU  occiptfat 
protuberance,  to  vrhich  the 
cerrical  ligament  is  at- 
tached. On  eitjier  side 
extends,  transversely,  the 
auperior  tranaverae  ridge, 
to  which  the  trapezii  and  posterior  bellies  of  the  occipito- 
frontalee  muscles  ore  connected.  A  short  distance  below  is 
the  inferior  traTisverae  ridge,  and  below  this  again,  on  the 
inferior  surface  is  ihs  foramen-magnum.  The  space  between 
the  two  ridges  is  occupied  by  the  complex!  and  splenii 
muscles.  Tho  inferior  ridge  and  the  space  between  it  and 
the  foramen  magnum,  gives  attachment  to  the  posterior  recti 
and  superior  oblique  muscles. 

Hhe  foramen  magnum  has  leading  to  it  from  the  occipital 
protuberance,  a  vertical  ridge.    Its  shape  is  oval,  and  it 

Fio.  38  repreicDta  the  external  lurfaM  of  the  Occipital  Bone,  a  Saperitr 
•emi-circular  ridge,  b  External  occipital  protuberance,  e  Point  whera  Iki 
Ilg&mBDtum  DuchiE  ii  attacbed.  d  Inferior  Bemi-circular  ridge.  ■  ForuDN 
magnum.  /  Condjle  of  the  right  aide,  g  Posterior  condjloid  foramen,  k  A^ 
lerior  condyloid  ronmen.  {  Jugular  emlDcnce.  j  Part  of  jugular  foranMB. 
k  Baiilar  procen.  {  Where  odontoid  ligamenU  are  attached,  m  Surfaca  te 
puietal  bODM.    n  Surface  for  mMtold  poTlion  of  temporal  bone. 


transinitB  the  apinal  marrow  and  its  membranes,  the  ver- 
tebral arteries  and  the  spinal-accessory  and  sub-occipital 
nerves.  In  front  of  it  is  the  ctmeiform  or  basilar  prwxea, 
which  extends  forward  apon  the  base  of  the  cranium  to 
unite  with  the  sphenoid  hone.  The  inferior  surface  of  this 
process  is  rough  and  gives  attachment  to  the  pharynx,  and 
superior  and  middle  constrictor  muaclee. 

On  each  side  of  the  foramen  msgnuni  and  near  its  fore- 
part, are  the  two  eondylea  for  articulating  with  the  atlas. 
They  are  smooth  oblong  processes  which  converge  ante- 
riorly, and  look  downwards  and  outwards,  posteriorly.  In 
front  and  at  theit  base,  is  the  anterior  condyloid  foramen,  for 
transmitting  the  ninth  or  lingual  nerves,  and  behind  is  a 
small  foramen,  the  posterior  condyloid,  for  the  passage 
of  a  vein  to  the  lateral 
sinus.  Each  condyle  has 
on  its  outaide  the  jvgrwfar 
eminence  or  transverse 
process,  which  forms  the 
posterior  boundary  of  the 
foramen  lacerum  boats 
cranii  posterius,  and  to  -^ 
which  is  attached  the  rec- 
tus lateralis  mnscle. 

The  iniemal  or  cereftroi 
surface  is  concave,  and  in- 
tersected by  the  craoial 
ridge,  which  divides  it  into  four  occipital  fossce,  two  superior 
for  lodging  the  posterior  lobes  of  the  cerebrum,  and  two 
inferior  for  the  cerebellum.  In  the  centre  where  these 
ridges  cross  oacb  other,  isWeirUemcdoceipitolprotvherance, 

Fu.  39  repmenU  tbe  iDternal  tiurace  of  Ihe  Occipital  Bone,  a  Foramen 
CDB^um.  t  Ridge  for  fulx-mioor.  e  iDlenta]  occipital  prolubersace.  d  i 
Lateral  braocbei  of  the  oecipital  croH,  and  deprenion  forlater&i  ■inin.  t  S\a- 
lace  for  parietal  bonet.  /  Jugular  eminence,  g  Jugular  foMa.  k  Intenul 
«peDiD(  of  condyloid  foremen,  i  Surface  for  petrou*  portion  of  temporal  bone. 
J  j  Condjletu  k  Anterior  exlremilj  of  cuneiform  procfES.  t  I  Exterior  edge 
of  builar  gutter,  m  tn  Surface  for  mastoid  porlion  of  tempotaL  n  n  CsTitjr 
tot  CenbelluB.    «  «  Cavity  for  pwlerior  lobM  of  cerebrum. 
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which  corresponds  to  the  torcular  HeropMLL    The  transv 
ridge  has  attached  to  it  the  tentorium^  and  is  grooved  for 
lateral  sinuses.    The  vertical  ridge  has  attached  to  its 
perior  part  the  falx  cerebri^  and  to  its  inferior  portion 
falx  cerebeUi.    The  cerebral  surface  of  the  basilar  process 
concave  and  supports  the  pons  varolii  and  basilar  arte 

The  foramina  are  seven :  5  proper  and  2  common.  T 
proper  are  the  4  condyloid,  2  anterior  and  2  posteriory  a 
the  foramen  magnvm.  The  common  are  the  2  forami 
lacera  posteriora^  The  processes  are  seven:  1  ame^orm, 
condyles,  2  jugular,  and  2  occipitcd  protuberances. 

This  bone  has  four  angles  :  a  superior,  which  unites  wit 
the  parietal  bones,  an  inferior,  which  is ,  attached  to  tl 
sphenoid;  and  tvjo  lateral,  which  are  blunt,  and  occupy  th 
spaces  between  the  mastoid  portion  of  the  temporal  ant 
posterior  inferior  angle  of  the  parietal  bones. 

The  strttcture  consists  of  two  compact  tables  and  an  in* 
termediate  diploe.  The  tables  are  so  compact  and  thin  is 
the  fossas,  as  to  be  diaphanous.  The  spongy  tissue  prevails 
in  the  processes.  This  bone  is  firm  and  hard^  and  in  many 
places  thick. 

Its  devdopmerU  is  from  seven  points :  one  for  the  basilar 
process,  one  for  each  condyle,  and  four  for  the  superior  part. 
Ossification  begins  in  the  superior  portion  before  it  does 
in  the  vertebrae,  by  four  osseous  points,  two  above  and 
two  below  the  occipital  protuberance,  which  soon  unite  to 
form  a  single  piece.  At  birth  the  occipital  bone  is  seen  in 
four  pieces,  which  become  united  to  each  other  from  the 
fourth  to  the  sixth  year,  and  with  the  sphenoid  by  the 
basilar  process,  about  the  twentieth  year. 

The  occipital  bone  is  articulated  with  six  bones:  the 
sphenoid,  2  temporal,  2  parietal  and  the  atlas. 

Temporal  Bones — {Ossa  Temporvm,  Bones  of  Time!) 
The  situation  of  the  temporal  bones  is  at  the  side,  middle 
and  inferior  parts  of  the  cranium.  The  form  is  very  irreg- 
ular, and  each  is  divided  into  the  squamovus,  mccstoid  and 
petrous  portions. 

The  squamous,  or  scaly  part,  forms  the  superior  divis- 
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ion.     Its  external  surface  is  p     m 

fiat;  forms  a  portion  of  the 
temporal  fossa,  and  gives  at- 
tachment to  the  temporal 
muscle.  Its  internal  sur- 
face has  depressions  for  the 
convolutions  of  the  hrain, 
and  a  groove  for  the  poste-"^ 
rior  hranch  of  the  middle 
meningeal  artery. 

It  is  bounded  ahove  hy  a 
somewhat  semicircular  edge, 
which  overlaps  the  parietal  hone — and  below  hy  a  long  and 
curved  process,  with  its  convexity  outwards,  called  the  zygo- 
ma, or  zygomatic  process.  This  process  is  horizontal,  and 
arises  by  two  roots — the  one  runs  transversely,  is  covered  by 
cartilage,  and  forms  the  anterior  boundary  of  the  glenoid 
cavity — the  other  passes  liorizontally  backwards,  forming 
the  outer  boundary  of  the  glenoid  cavity,  and  is  contin- 
ued on  and  lost  in  the  upper  part  of  tho  mastoid  process. 
This  posterior  root  gives  off  a  middle  branch,  which  passes 
into  the  glenoid  fissure,  and  partially  forms  the  posterior 
wall  of  the  glenoid  cavity.  At  the  junction  of  the  hori- 
zontal and  transverse  roots  there  is  seen  a  small  tvberde, 
giving  attachment  to  the  external  lateral  ligament  of  the 
lower  jaw — the  anterior  extremity  of  the  zygoma  is  serra- 
ted and  rests  on  the  malar  hone.  Behind  the  transverse 
root  is  the  glenoid  cavity,  which  is  divided  hy  a  Gssure 
called  the  Glasserian — that  portion  of  the  glenoid  cavity 
in  front  of  this  fissure  is  the  proper  articulating  surface  of 
the  lower  jaw,  while  that  behind  the  fissure  is  occupied  by 
a  portion  of  the  parotid  gland — the  fissure  has  attached  tu 

Fid.  40  repminlt  eitenal  lurface  of  left  Temporal  Bom.  a  Squftmout 
portioD.  i  Mutoid  portion,  c  Extremilj  of  petrous  porlion.  d  Zjgomiilio 
proceit.  t  Tubercle  Id  front  of  trticular  lurface  for  condjle  of  lower  jaw. 
/  Temporal  ridge,  posterior  porlion.  g  Glenoid  fissure,  h  Mastoid  forameo. 
i  Meaiui  auditorius  ezternus.  j  Digastric  foua.  k  Stjloid  process.  I  Va- 
ginal process,    m  Glenoid  forameo.    n  GrooTe  for  the  Eustacbiao  lube. 
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it  the  capsular    ligament  of  the  lower  jaw,  and 
passage  to  tte  corda  tympani  nerve,  the  laxator  tyn 
ranacle,  and  the  procesBUB  gracilis  of  the  malleus. 

The  mastoid,  so  called  from  its  resemblance  to  a  ni; 
is  situated  at  the  posterior  and  inferior  part  of  the  1 
It  is  a  rough  and  depending  process,  having  on  its  inte 
aspect  two  grooves — the  one  for  giving  origin  to  the  rfi 
trie  muscle — the  other,  a  little  posterior,  transmits  th^ 
dpUfd  artery.  The  outer  surface  of  this  process  gives 
tachment  to  the  sterno-cIeido-mastoideuB  muscle;  on 
posterior  part  of  this  process  is  generally  seen  the  mas 
foramm,  for  transmitting  the  mastoid  artery  and  vein. 
'■'°-  *'■    _  The  cerebral  surface  of  i 

process  is  concave,  and  dee 
groovedfor  lodging  the  ]ate 
sinus.    The  third  or  petn 
portion,  named  from  its  ato 
hardness,  is  siiaated  betwe 
'  the  squamous  and  mastoi 
and   proceeds    forwards    ai 
inwards  into  the  base  of  tl 
cranium.     Its/ormis  triang: 
lar,  with  the   base  posterio 
and  presents  three  surfaces,  one  external  or  inferior,  an 
two  internal  or  cerebral. 

On  the  inferior  surface  are  noticed  the  following  pointe 

first  and  most  prominent,  the  styloid  process,  a  long,  slen 

der  projection,  sometimes  two  inches  in  length,  giving  at 

tachment  to  the  three  styloid  muscles  and  two  ligaments 

Behind  and  at  the  root  of  this  process,  between  it  anc 

FiQ.  41  repreunlj  ibe  cerebral  aurfaee  or  the  Temporal  Bone.  1  Squunoni 
porliOD.  3  Mastoid.  3  Pelroui  portion.  4  Groove  for  the  middle  meDine**' 
ftrterj'.  5  Edge  of  squamous  suture.  6  Zygomatic  process.  7  Digaslrio 
r«s«a.  8  Occipital  grooTe.  9  GrooTo  for  lateral  sinus.  10  Sapeiior  petroui 
■inus.  11  Opeoingof  the  carotid  canal.  12  lotemal  auditory  fonmea.  13 
Aqueduct  of  the  vestibule.  14  Styloid  process.  15  Stylo  tnaatoid  foramen. 
16  Foramen  caroticum.  17  Spine  dividing  (ha  jugular  vein  from  the  eighth 
pair  of  nerves.  18  Vidian  foramen.  19  Where  the  levator  palali  and  tea- 
Bor  tympani  muscles  arise. 


B0NB8  OF  THE  CRAIOUK.  187 

the  mastoid  18  the  stylo-mastoid  foratnen,  for  transmitting 
the  facial  nerve,  or  portio  dura  of  the  seventh  pair.  This 
foramen  is  the  lower  aperture  of  the  (ujiieduct  of  FaUopiua. 
The  styloid  process  is  surrounded  hy  a  process  at  its 
root,  very  prominent  anteriorly,  called  the  vaginal^  which 
separates  the  glenoid  cavity  from  the  carotid  foramen,  and 
foramen  lacerum  posterius. 

In  front  and  obliquely  to  the  inside  of  the  styloid  process 
is  iha  foramen  caroticum  leading  into  a  canal,  the  carotid 
canal,  which  is  first  vertical,  and  then  proceeds  forwards, 
inwards  and  upwards,  and  opens  within  the  cranium,  hy 
the  side  of  the  body  of  the  sphenoid  bone.  It  gives  passage 
to  the  carotid  artery  and  branches  of  the  sym2)athetic  nerve. 
In  front  of  the  carotid  foramen  is  a  rough  surface  for  the 
origin  of  the  levator  palati  muscle.  By  the  side  of  the  styloid 
process  is  a  vertical  ridge,  within  and  posterior  to  which  is 
a  deep  cavity  called  the  Jugidar fossa.  This,  with  a  corre- 
sponding one  in  the  occipital  bone,  constitutes  the  foramen 
lacerum  posterius,  through  which  passes  the  eighth  pair  of 
nerves  and  the  lateral  sinus,  the  nerves  being  anterior  and 
separated  from  the  sinus,  which  is  posterior,  by  the  vertical 
or  jtigular  spine.  Upon  this  ridge  is  described  the  opening 
of  the  aqueduct  of  the  cochlea.  The  angle  between  the 
squamous  and  petrous  portions  is  occupied  by  the  spinous 
process  of  the  sphenoid  hone.  At  this  point  there  are  two 
canals,  the  one  above,  the  other  below,  separated  by  a  thin 
plate  of  bone;  the  upper  gives  origin  to  the  tensor  tympani 
muscle,  the  lower  is  the  bony  part  of  the  Eustachian  tube, 
and  both  go  to  the  tympanum.  The  cerebral  surface  of  the 
petrous  portion  is  divided  by  a  sharp  ridge,  to  which  is  at- 
tached the  tentorium,  into  an  anterior  and  posterior  surface. 
On  the  anterior  or  superior  surface  is  seen  a  depression  for 
receiving  the  Ga^serian  ganglion  of  the  fifth  pair  of  nerves. 
Near  this  is  a  groove  leading  to  an  opening  about  tlie  mid- 
dle of  this  surface,  called  the  hiatus  Fallopii,  which  leads  to 
the  aqueduct  ofFaUopius,  and  transmits  the  superior  branch 
of  the  Vidian  nerve.  This  surface  is  marked  by  an  emi- 
nence for  the  superior  semi-circular  canal,  and  by  depressions 
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for  the  convolutions  of  the  brain.    Its  superior  ridge  « 
tains  a  groove  for  lodging  the  superior  petrosal  sinus. 

The  posterior  surface  has  about  its  centre  a  large  oj 
!ng,  the  meatus  auditorius  intemus^  which  gives  passagi 
the  seventh  pair  of  nerves.    It  is  directed  outwards  f 
somewhat  forwards  into  a  short  canal,  at  whose  termi: 
tion  there  is  a  transverse  ridge  dividing  it  into  two  pai 
The  inferior  is  cribriform  and  transmits  the  portio  mol 
or  auditory  nerve,  while  the  superior  is  a  single  foramc 
which  leads  to  the  aqueduct  ofFallopiu8j  and  gives  passaj 
to  the  portio  dura  or  the  facial  nerve.     This  aqueduct 
FaUopiua  is  a  long  canal  passing  outwards  and  downward 
behind  the  tympanum  and  terminating  in  the  stylo-mastoi 
foramen.    Behind  the  meatus  internus  is  a  small  orifia 
the  aqueduct  of  the  vestibule.    The  base  or  exterior  max 
gin  of  the  petrous  portion  is  rough,  for  the  attachment  o 
the  cartilage  of  the  ear,  and  at  this  point  is  seen  ihefora 
men  auditorium  externum  which  leads  into  the  auditory  car 
nal,  a  tube  about  a  half  an  inch  long  that  takes  a  carved 
direction  downwards^  inwards,  and  forwards,  to  the  mem- 
brana-tympani.    This  canal  is  composed  chiefly  of  what  is 
called  the  auditory  process.    The  petrous  bone  also  contains 
the  organs  of  hearing,  which  will  be  examined  in  another 
place. 

The  foramina  are  twelve  in  number,  10  special  and  2  com- 
mon. The  special  are  the  external  and  internal  atulitary, 
the  styh-mastoid,  the  mxistoid,  the  carotid^  glenoidal,  Eustor 
cJiian,  Vidian,  aqueductus  cochlear,  and  vestibidi.  The  com- 
mon are  the  anterior  and  posterior  foramina  lacercL 
The  processes  enumerated  are  six — the  styloid,  the  mastoid^ 
the  auditory,  the  vaginal,  the  zygomatic,  and  the  jugutar. 
The  structure  of  the  temporal  bone,  in  its  squamous  por- 
tion, is  thin  and  mostly  compact;  the  mastoid  contains 
large  cells,  and  the  petrous  is  considered  next  in  density 
to  the  teeth.  Its  devdopment  takes  place  by  six  points,  viz : 
the  squamous,  mastoid,  petrous,  zygomatic,  styloid,  and 
auditory. 

The  first  osseous  point  is  seen  in  the  squamous  about  the 
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end  of  the  second  month ;  very  soon  afterward  the  petrous 
portion  begins  to  ossify ;  in  the  £fth  month  the  mastoid, 
and  the  last  of  all  the  styloid. 

The  squamous,  mastoid,  and  petrous  portions  become  uni- 
ted daring  the  first  year.  The  styloid  process  is  not  con- 
nected with  the  petrous  portion  for  several  years  after  hirth, 
and  sometimes  remains  permanently  separate.  Occasion- 
ally  il  has  been  found  to  extend,  by  several  pieces,  to  the 
hyoid  bone,  thus  forming  the  hyoid  arch.  The  tympanic 
ring  becomes  united  to  the  sq^uamous  portion  about  the  last 
month  of  fcetal  life.  Other  changes  are  observed  in  the 
after  development  of  the  temporal  bone,  as  in  the  growth 
of  the  mastoid  cells,  the  extension  of  the  meatus  auditorius 
eztemos,  the  enlargement  of  the  glenoid  fossa,  and  the 
filling  up  of  the  irregularities  of  the  petrous  portion.  At 
birth  three  pieces  compose  the  temporal  bone,  viz:  the 
•qaamouB  and  zygomatic,  the  mastoid  and  petrous,  and  the 
tympanic. 

Its  arttctdations  are  with  five  bones.  With  the  parietal 
by  the  superior  border  of  the  squamous;  with  the  sphenoid 
by  the  anterior,  and  the  occipital  by  the  posterior  border; 
also  with  the  malar  at  the  zygomatic  suture,  and  the  lower 
jaw  in  the  glenoid  cavity. 

Ethmoid  Bone. — (i9/u>(,  a  sieve.)  The  eituation  of  the 
ethmoid  bone  is  in  thelarge  notch  be-  p     ^ 

tween  the  orbitar  plates  of  the  fron- 
tal bone.  It  enters  into  the  forma- 
tion of  the  nose,  the  orbit  of  the  eye, 
and  the  anterior  base  of  the  cranium. 
It  receives  its  name  from  its  cribri- 
form or  sieve-like  appearance.  Its 
forvi  is  cuboidal.  Its  surfaces  are 
three,  one  supeiior  or  ceref/ral,  and 
two  lateral  or  orbital;  there  is  also 
an  inferior,  anterior,  and  Bposierior  portion. 

Fio.  43,  Slhmoid  Bone,  showing  an  upper  and  posterior  Tiew.  a  Naial 
lamella,  h  Cellular  portion  or  bod;,  e  Crista-Galli.  i  Cribriform  pIMe. 
t  Superior  mealut.  /  Superior  turbinated  bone,  g  Middle  tuifamated  bone, 
fe  Ot-ptaauin.    i  Surface  for  oUactorj  nerre. 
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'   The  superior  8urfa>ce  is  the  cribriform  plate.    It  is  ( 
oblong  shape,  and  perforated  with  many  foramina  for 
passage  of  the  first  pair  or  olfactory  nerves.    Along 
central  part  of  this  surface  there  is  an  eminence,  the  ci 
gaJU^  to  which  the  falx  major  is  attached.     On  either 
of  this  crest  is  a  deep  furrow  for  lodging  the  bulbs  of 
olfactory  nerves;  and  at  the  anterior  part  of  this  fun 
close  to  the  crest,  is  a  narrow  slit  which  gives  passage 
the  nasal  branch  of  the  ophthalmic  nerve.     The  cr 
galli,  at  its  anterior  portion,  projects  into  two  little  j. 
cesses  or  alee  which  connect  it  with  the  frontal  bone. 

From  the  under  surface  of  the  cribriform  plate,  along  i 
middle  line,  descends  the  nasal  lamella  or  vertical  seph 
This  is  a  broad  plate  of  bone,  thick  before  where  it  joins  t 
nasal  bones  and  the  nasal  process  of  the  frontal  bone,  thi 
behind  and  above  where  it  unites  with  the  sphenoid,  ai 
thin  below  where  it  joins  the  vomer  and  nasal  cartilag 
Upon  the  sides  of  this  nasal  septum  are  seen  canals  endii 
in  grooves,  some  oblique  and  others  vertical,  for  transmi 
ting  the  olfactory  nerves.    Upon  each  side  of  this  septal 
is  the  roof  of  the  nostril ;  and  upon  either  side  are  also  ol 
served  two  irregular  bones,  the  superior  and  middle  turii 
nated  or  spongy.     Next  to  these  is  a  range  of  cells;  an< 
upon  the  outside  of  this  again  an  external  surface,  smootl 
and    plane,    the   os-planum,    and    forming    the    interna 
plate  of  the  orbit  of  the  eye.    The  superior  and  middle 
turbinated  bones  are  very  thin  and  spongy  scrolls  or  curved 
laminaB  of  bone,  the  one  above  the  other — the  upper  con- 
taining the  superior  meatus,  the  lower  having  the  middle 
meatus,  and  being  the  more  curved  and  the  larger  of  the 
two. 

The  ethmoid  cells  lie  between  the  turbinated  bones  and 
the  os-planum  and  unguis,  or  between  the  nasal  and  orbi- 
tal surfaces,  being  bounded  above  by  the  cribriform  plate. 
They  are  twelve  or  fourteen  in  number,  and  are  divided,  by 
a  bony  partition,  into  an  anterior  and  posterior  set.  The 
posterior  communicate  with  the  superior  meatus,  and  are 
small,  and  one  of  the  upper  sometimes  opens  into  the  sphe- 
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f  cells.  Tlie 
anlerinr&re  more 
nnmerons  and  ' 
larger;  thev  open 
iDto  the  middle 
meatus,  and  one 
of  tfao  most  an- 
teriorcells  forma 
a  kind  of  la/un- 
diindum  wliich 
o]^tens  above  into 
the  frontal  si- 
nns,  and  ends 
below  in  irnu 
of  the  luasillu- 
ry  Biniis  or  an-  . 
Irum  BitjhtH'iii- 
an%tm.  Thcpitn- 
itary  membrane 
extends  from  tlie 
nose,  and  lines 
tke  whole  of  the 
cells.  Its  «(rMC- 
tvre    is    mostly 

compact,  consisting  of  very  ttiin  brittle  pliitoa  of  bone;  the 
spongy  tissue  is  found  in  the  cHsla-galU  and  turbinateil 


Fis.  43,  A  Tepmeati  cerebral  smface  or  the  Sphenoid  Bono.  I  1  Leiser 
wine*  or  aJc  minores.  3  3  ITpper  eitremitj  of  greater  wings.  3  flhinoid 
ipiiM.  4  Optic  foramen.  S  Anterior  elinaid  process.  6  Foaterior  cliaoid. 
7  SphetioidBl  Ensure  or  foramen  lacerum  anterius.  8  Foramen  rotundura.  9 
Farmnoci  orale.  10  Foramen  spinale.  II  Styloid  procsi!.  12  Entemal 
pUr^goid  procesi.  13  Internal  pterygoid  process.  14  Pterygoid  furnmen.  15 
ArtieolM  inrfBoe  for  cuneiform  process  of  occiput.     IG  Sella  turcica. 

Fia.  13,  B  reprDSSDts  the  anterioi  and  inferior  surface  of  ttie  Sphenoid,  a  a 
Lcocr  *ings  of  ingrassias.  h  h  Greater  wings,  c  ethmoidal  spine,  i  Azyggi 
prac«M.  t  (  Sphenoidal  Mils.  // Posterior  ciinoid  processes,  gg  Sphenoidal 
fiwm.  k  k  Forunen  rolundum.  i  i  CaTiLies  for  the  middle  lobes  of  the 
cerebram.  j  j  Surface  for  the  temporal  muscle,  k  k  Styloid  process.  I  I 
(1  pterygoiil  process,  n  m  Internal  pterygoid  process,  n  Pterygoid 
a  Articular  surface  for  the  frontal  bone,    p  Sella  turcica. 
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portions.    Its  development  takes  place  from  three  cent 
ossification,  one  for  tlie  middle  septum,  and  one  for 
lateral  half    Ossification  commences  first  in  the  la 
portions,  about  the  fifth  month,  (seen  in  the  os-pla 
first.)    The  middle  part  is  not  ossified  till  after  birth, 
the  cells  are  not  complete  till  about  the  fifth  or  sixth  ^ 
Before  this  period  they  are  full,  solid,  and  entirely  car 
ginous.    It  is  articulated  with  two  bones  of  the  craniui 
the  frontal  and  sphenoid,  and  11  of  the  face,  viz:  tl: 
superior  maxillary,  2  lachrjrmal,  2  nasal,  2  palate,  2  infe: 
turbinated,  and  the  vomer. 

Sphenoid  Bone — (a^,  a  wedge.)    The  Sphenoid  bone 
ceives  its  name  from  the  manner  in  which  it  is  wedged 
or  surrounded  by  all  the  bones  of  the  cranium.    Its  8it\ 
tion  is  at  the  base  of  the  cranium,  stretching  transverse 
from  side  to  side.    Its  form  has  been  compared  to  t 
bat,  to  which  there  is  some  resemblance,  when  the  ethmo 
is  attached.    It  is  divided  into  a  body  and  processes.    Tl 
processes  constitute  the  wings  and  feet  of  the  bat. 

The  body  occupies  the  centre  of  the  bone,  and  presen 
upon  its  anterior  surface  the  azygos  process^  which  artici 
lates  with  the  superior  end  of  the  vomer.    A  small  grooir 
for  vessels  is  seen  on  each  side  of  this  process.     The  poste 
rior  surface  is  flat  and  rough,  for  articulation  with  th 
cuneiform  process  of  the  occipital  bone.     On  the  superioi 
surface  there  is  a  deep  cavity  called  the  sella  turcica.    Thit 
is  perforated  by  foramina  for  the  passage  of  vessels,  and 
lodges  the  pituitary  gland.     It  is  bounded  by  a  thin  plate 
of  bone  which  rises  almost  perpendicularly  at  its  posterior 
part,  and  terminates  in  two  processes  called  the  posterior 
dinoidy  to  which  the  tentorium  is  attached. 

At  the  anterior  part  of  the  sdla  turcica  is  an  eminence 
called  the  olivary^  where  is  also  seen  a  groove  marking  the 
course  of  the  optic  nerves.  The  sides  of  the  sella  turcica^ 
are  grooved  for  the  internal  carotid  artery. 

From  the  superior  and  outer  extremities  of  the  body, 
proceed  transversely  outwards,  two  long  and  thin  pro- 
cesses called  the  alce-minoreSj  the  lesser  wings  or  apophyses 
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of  Ingrasstas.  These  end  in  a  point  and  mark  the  position 
of  the  fissure  of  Sylvius,  or  the  division  between  the  ante- 
rior and  middle  Ipb^s  of  the  cerebrum.  These  lesser  wings 
have  processes  projecting  backwards  towards  the  posterior 
clinoid,  and  sometimes  uniting  with  them,  called  the  anr 
ierior  dinoid  processes.  These  are  thick  tubercles,  and  have 
in  their  base  a  large  foramen  for  transmitting  the  optic 
nerve  and  ophthalmic  artery. 

From  the  posterior  and  inferior  part  of  the  sides  of  the 
body,  proceed  outwards,  upwards,  and  forwards,  the  oZcb- 
majcrea  or  greater  wings.  These  processes  present  three 
surfaces,  an  anterior  or  orbital^  an  external  or  temporal^  and 
an  internal  or  cerebral.  The  orbital  surface  or  process  ^  assists 
in  forming  the  outer  wall  of  the  orbit,  is  smooth  and  some- 
what square.  The  temporal  surface  or  process  is  divided  by 
a  transverse  ridge,  called  the  cresty  into  two  portions,  that 
above  the  crest  helping  to  form  the  temporal  fossa,  that 
below  entering  into  the  formation  of  the  zygomatic  fossa. 
The  inner  or  cerebral  surface  is  concave,  and  with  the 
temporal  bone,  receives  the  middle  lobe  of  the  cerebrum. 

From  the  junction  of  the  greater  wings  with  the  body, 
descend  the  pterygoid  processes.  Each  process  is  divided 
into  an  external  and  an  internal  plate.  The  external  plate 
has  the  pterygoideus  externus  muscle  attached  to  its  outer 
side,  and  the  pterygoideus  internus  to  its  inner  side.  The 
internal  plate  ends  in  a  curved  hook-like  process,  called  the 
hamidar  process ,  is  covered  by  a  bursa,  and  over  it  the  tendon 
of  the  circumflexus  palati  muscle  plays.  Between  the  two 
plates  is  the  pterygoidrfossa,  occupied  by  the  Eustachian 
tube,  and  the  tensor  palati  muscle.  The  space  between  the 
two  pterygoid  plates  at  their  lower  extremity,  is  filled  by 
the  pterygoid  process  of  the  palatine  bone.  Through  the 
base  of  the  pterygoid  process  runs  the  Vidian  canal,  which 
gives  passage  to  the  pterygoid  branch  of  the  fifth  pair  of 
nerves. 

The  angle  between  the  squamous  and  petrous  portions  of 
the  temporal  bone  is  occupied  by  a  process  called  the  spi- 
nous,  which  projects  from  the  posterior  part  of  each  wing, 
13 
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carving  downwards  and  outwards.  To  it  are  attache 
internal  lateral  ligament  of  the  lower  jaw^  the  la 
tympani^  and  the  tensor  or  circumflexus  palati  muscle 

This  hone  has  a  number  of  foramina.  Beginning  in : 
and  proceeding  backwards,  we  observe,  first,  at  the  ro 
the  lesser  wings,  the  foramen  cpHcum  tor  the  optic  or  m 
of  sight;  second,  the  foramen  rotandum^  in  the  base  oi 
greater  wing,  where  it  joins  the  body.    This  opens  into 
pterygo^maxillary  fossa,  and  transmits  the  superior  n 
illary  nerve.    Behind  it,  about  half  an  inch,  is  ^efora 
ovalCy  which  gives  passage  to  the  inferior  maxillary  nei 
and  a  little  posterior  to  this  again  is  a  small  opening, 
foramen  spinale^  through  which  passes  the  middle  men 
geal  artery.    Between  the  lesser  and  greater  wings  is  a  lo 
slit,  the  foramen  lacerum  auperivs  or  or&t^a2e,  wide  int 
Bally,  narrow  externally,  and  transmitting  the  third,  t 
fourth,  the  first  branch  of  the  fifth,  and  the  sixth  pair 
nerves,  together  with  several  filaments  of  the  sympathet 
nerve  and  the  ophthalmic  vein.    Between  the  posteri< 
part  of  the  greater  wing  and  the  petrous  portion  of  tl 
temporal  bone  there  is  another  slit,  the  foramen  laoerm 
mediua;  and  at  the  base  of  the  pterygoid  process,  as  statec 
the  Vidian  foremen. 

The  structure  of  the  sphenoid  is  cellular  in  the  body  anc 
bases  of  the  processes,  compact  every  where  else.  At  aboui 
the  age  of  ten  years  the  body  is  hollowed  into  cavities  called 
the  sphenoidal  sinuses.  In  front  of  them  are  two  triangular 
pyramidal  bones^  called,  after  their  discoverer,  the  ossapyr" 
a/midalia  Wisterii^  or  the  sphenoidal  turbinated  bones.  The 
base  of  each  of  these  is  anterior,  and  connects  with  the  eth- 
moidal bone  and  its  cells;  the  apex  is  posterior,  and  unites 
with  the  sphenoidal  sinuses.  These  pyramids  of  Wistar 
are  found  to  be  fused  into  the  body  of  the  sphenoid  horn 
about  the  fifteenth  to  the  eighteenth  yean 

The  development  of  this  bone  has  been  noticed  to  begin 
from  as  many  as  twelve  points  of  ossification,  viz :  4  for  the 
body,  4  for  the  wings,  2  for  the  pterygoid  processes,  and  2 
for  the  pyramids  of  Wistar.    At  birth  the  sphenoid  is  seen 
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to  consist  of  three  pieces,  viz ;  1  and  2,  the  greater  wings 
and  pterygoid  processes  of  either  side,  and  3^  the  lesser  wings 
tad  hody  in  a  single  piece.  The  aphenoidal  spongy  hones, 
or  pyramidi  of  Wistar,  belong  also  to  the  latter  piece.  Ossi- 
fication  is  noticed  in  tho  varioiiB  parts  in  the  following 
order,  to:  1.  In  the  greater  wing  and  external  pterygoid 
process,  about  the  seventh  or  eighth  week.  2.  Lesser  wings 
and  posterior  body,  at  the  close  of  the  second  month.  3. 
Anterior  body,  at  the  end  of  the  third  month.  4.  The  in- 
ternal pterygoid  plate  has  a  separate  ossific  point,  which  is 
stated  to  unite  with  the  external  pterygoid  about  the  middle 
of  the  fenrtb  month.  The  centres  for  the  posterior  portion 
of  the  body,  and  those  for  the  anterior  and  lesser  wings,  are 
seen  to  unite  first;  then  the  greater  wings  and  pterygoid 
processes.  The  latter  unite  with  the  body  during  the  first 
year;  the  pyramids  of  Wistar  join  it  about  puberty,  at  which 
time  this  bone  become  connected  with  the  ethmoid;  while 
the  body  of  the  sphenoid  joins  the  occipital  bone  between 
the  eighteenth  and  twenty-fifth  years. 

The  ephenoid  is  artiaUated  with  all  the  bones  of  the  cra- 
ninm  and  five  of  the  face,  vit:  the  two  malar,  two  palati, 
and  the  Tomer. 

BSSSHAJ.  nvHAMKlt  OS  TWH  C&ASIUH. 

Under  the  head  of  the  oeseons  tisane  the  difiercnt  articu- 
lations were  described.  Synarfhroata  was  stated  to  denote 
the  articulation  of  bones  that  have  no  motion,  and  aviure 
the  mode  of  nnion  between  the  different  bones  of  the  cra- 
nium. 
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bone  forwards,  to  the  centre  of  the  coronal  sntora 
two  extremities  of  this  suture  occupy  the  place  of 
anterior  and  posterior  fontanelles. 

The  lambdaiddl  connects  the  posterior  edges  of  the  pari 
with  the  superior  margin  of  the  occipital  bone,  and  extc 
from  the  posterior  end  of  the  sagittal  suture,  on  either  s 
to  the  mastoid  process  of  the  temporal  bone.  An  extern 
of  this  suture,  under  the  name  of  the  addiiamenium  suk 
laanbdoidaUsy  reaches  as  far  down  as  the  foramim  laca 
poaterivSj  passing  between  the  mastoid  and  petrous  porti< 
of  the  temporal  and  the  occipital  bones.    In  this  sature 
find  the  ossa  triquetra  or  wormiana. 

The  sphenoid  suture  is  as  extensive  as  the  very  irregul 
edge  of  the  sphenoid  bone,  connecting  with  it  the  ethmoi 
frontal,  parietal,  temporal,  and  occipital  bones  of  the  or 
nium. 

The  ethmoid  suture  in  the  same  way  surrounds  tl 
ethmoid  bone,  uniting  it  with  the  frontal  and  other  bone 

The  diameters  of  the  cranium  are  thus  given  by  Bichat 
The  antero-posterior  is  about  five  inches,  and  extends  fror 
the  foramen  coecum  in  front,  to  the  internal  occipital  pro 
tuberance  behind.    The  transverse  diameter  is  four  inchet 
and  a  half,  and  extends  between  the  bases  of  the  petrous 
portions  of  the  temporal  bones.    The  vertical  diameter  u 
somewhat  less  than  the  transverse,  and  reaches  from  the 
middle  of  the  sagittal  suture  to  the  anterior  edge  of  the 
foramen  magnum. 

SECTION   II. 
BONES  OP  THE  FACE. 

The  Superior  Mamillary  Bones — (ossa  maxtUaria  svperi- 
ora.)  The  superior  maxillary  is  the  principal  and  largest 
bone  of  the  face.  It  enters  into  the  formation  of  the  orbit, 
the  nose,  the  mouth,  and  the  palate.  It  is  situated  so  as  to 
form  the  greater  part  of  the  front  of  the  face.  Its  shape 
is  somewhat  triangular,  though  very  irregular.  The  two 
taken  together  are  symmetrical,  each  lateral  portion  com* 
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ing  in  contact  npon  tie  median  line.  It  is  divided  into 
body  and  processes.  The  body  presents  five  surfaces  for 
examination.    1,  the  anterior  or  facial;  2,  the  intemtU  or 


naaai;  3,  the  superior  or  orbital;  4,  the  inferior  orpdati'ne; 
6,  ^e  posterior  or  zygomatic. 

The  anterior  surface  is  concave,  and  called  the  canine 
fossa.  At  the  upper  part  of  this  fossa  is  the  inira-orhital 
foramen,  for  transmitting  the  infraorbital  vessels  and 
nerve.  From  the  upper  and  inner  part  of  this  fossa  the 
nasal  process  of  the  superior  maxilla  arises.  It  ascends 
and  forms  the  side  of  the  nose.  Its  superior  edge  is  ser- 
rated and  articulates  with  the  frontal  bone.  Its  anterior 
edge  is  smooth  and  unites  with  the  nasal  bone  and  the 

Fio.  44,  A  raprcHnli  an  outer  Ti«w  of  IheBuperior  maxilla  of  the  left  aide. 
■  Orbitar  proem,  h  InfVa.crliitar  canal,  c  Situalion  of  the  oa-un^ia.  d 
Superior  portioo  of  lachrjmal  canal.  ■  AKicuIating  aurface  for  froDtil  bone. 
/  ArticulatiDg  portion  with  nasal  bone,  g  Anterior  part  of  the  floor  of  ths 
nottril.  K  Point  of  articulation  with  ita  fellow,  i  Alveolar  proceu.  j  Canina 
Ibtra.    k  Articulating  lurface  for  the  tnalar  bone. 

Fio.  44,  B  repreients  an  inner  *>ew  of  the  tuperior  maxilla  of  the  left  tida. 
•  Maxillary  linuaor  Antrum  of  Higb more,  b  Duclut  ad  nainm.  «  Articular 
point  for  the  frontal  bone,  d  Articular  edge  for  the  nasal  bone,  c  Surface 
for  the  naaal  cartilage.  /  Anterior  point  of  the  Boor  of  the  nostril,  g  Artio- 
nlating  surface  for  the  bone  of  the  right  side,  h  Foremen  incisiTum.  {  Pal*- 
tloe  proceaa.  j  ArlMulating  edge  for  the  palate  bone,  k  Anterior  articulating 
ridge  for  inferior  turbinated  bone.  I  Articular  surface  for  the  palate  bona 
behind,  n  Surface  for  the  naaal  portion  of  the  palate  bone,  n  Surface  for 
Ihe  orttlUr  plate  of  the  palate  bone,    e  TemtinatioD  of  nasal  duct. 
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alar  cartilage.    The  posterior  is  round^  and  forms  the 
border  of  the  orbit^  and  immediately  posterior  to  this 
der  is  a  deep  groove^  the  IcLchryinalfoaaaj  for  the  nasal 
Its  anterior  surface  has  the  orbicularis  pcdpebarum 
levator  labii  auperioris  akeque  nasi  muscles  attached 
Its  internal  surface  forms  part  of  the  nares.    The  ca 
fossa  is  bounded  externally  by  a  rough,  serrated  sur: 
the  malar  process  J  which  is  concave  and  smooth  behind 
receiving  the  temporal  muscle. 

From  between  the  nasal  and  malar  processes,  and  ] 
jecting  backwards,  so  as  to  form  the  floor  of  the  orbil 
the  superior  or  orbital  surface  or  process.    This  sur&oe  . 
a  triangular  form;  its  base  is  internal  and  connected  w 
the  unguiform,  ethmoid,  and  palate  bones.    Its  paster 
border  helps  to  form  the  spJieno-maxiUary  fissure.    Its  \ 
temal  unites  with  the  malar  bone,  and  its  middle  surfia 
is  channeled  into  a  canal,  the  infra-orbital  carud^  whi* 
terminates  in  the  infra-orbital  foramen.    This  process  is 
very  thin  plate  of  bone  forming  the  roof  of  the  antrum  i 
well  as  the  floor  of  the  orbit.    The  infra  orbital  canal^  t 
its  anterior  part,  divides  into  a  smaller  canal,  the  anteric 
dental,  which  descends  in  the  anterior  wall  of  the  antral 
to  the  anterior  alveoli. 

The  posterior  surface  of  the  superior  maxillary  bone  £ 
posterior  and  below  the  orbital.  Its  most  prominent  featun 
is  the  tuberosity,  which  is  larger  in  the  young  subject,  as  ii 
then  contains  the  last  molar  tooth,  and  has  three  or  foui 
small  foramina,  called  the  posterior  dental  canals,  which 
lead  to  the  posterior  alveoli,  and  transmit  to  the  molar 
teeth  the  posterior  dental  nerves  and  arteries.  The  infe- 
rior portion  of  the  tuberosity  presents  a  rough  surface  for 
articulation  with  the  palate  bone,  and  above  and  to  the 
inner  side  of  this  point  of  articulation,  is  a  smooth  canal, 
which  forms  a  portion  of  i^Q  posterior  palatine  canal. 

The  inferior  or  palatine  surfajce  of  the  upper  jaw  consti- 
tutes the  floor  of  the  nostrils  and  the  roof  of  the  mouth, 
which  corresponds  in  situation  to  the  inter-maidllary  bones 
of  inferior  animals. 
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To  the  practical  dentist,  Mr.  Nasmyth  nses  the  follow* 
ing  strong  language  in  reference  to  these  bones:  ^' These 
bones  serve  most  importantly  to  render  the  upper  jaw 
pliant  during  the  actions  of  the  mouth  in  the  early  years 
of  life,  and  they  are  also  of  high  account  in  promoting  by 
their  growth  the  latitude  necessary  for  the  proper  arrange- 
ment of  the  teeth.  As  a  means  also  of  preventing  concus- 
sion of  the  teeth,  they  are  valuable  accessories  in  the 
mechanism  of  the  mouth.''  He  thus  describes  their  anat- 
omy :  '^In  the  fcetal  skull,  at  the  point  of  junction  of  the 
posterior  with  the  middle  third  of  the  foramen  incisivum, 
a  fissure  may  be  observed,  which  passes  upwards  into  the 
anterior  palatine  canal  on  each  side,  and  may  be  traced 
onwards  to  the  floor  of  the  nasal  cavity.  Having  reached 
the  latter  situation,  it  inclines  obliquely  backwards  and 
outwards  for  the  distance  of  about  a  line,  and  then  bends 
forwards  and  upwards  for  a  space  of  two  or  three  lines  to 
the  base  of  the  nasal  process  of  the  superior  maxillary 
bone,  terminating  upon  the  latter  at  one  or  two  lines  below 
the  ridge  for  the  inferior  turbinated  bone.  If  the  foramen 
incisivum  be  again  examined,  another  fissure  will  be  ob- 
served on  the  oral  surface  of  the  palate,  passing  directly 
outwards  to  the  alveolus  of  the  canine  tooth,  and  curving 
gently  backwards  in  its  course.  The  portion  of  bone  which 
lies  anterior  to  these  fissures  on  each  side,  and  which  sup- 
ports the  incisor  teeth,  is  the  inter-maxillary  bone."* 

This  surface  is  also  called  the  palatine  process  of  the 
superior  maxillary  bone.  It  is  smooth  and  concave  above, 
where  it  forms  the  nares,  and  rough  below  where  it  forms 
the  mouth.  Its  anterior  boundary  is  very  thick,  and  con- 
stitutes the  alveolar  arch  VLudi  processes. 

This  arch  has  eight  conical  cavities  for  the  teeth,  and 
when  united  with  its  fellow,  completes  the  circle  and  con- 
tains sixteen  in  all.  The  cavities  are  separated  by  parti- 
tions of  dense  cellular  tissue,  and  have  their  shape  corre- 
sponding to  the  variety  of  teeth  they  accommodate.  The 
walls  of  these  cavities  form  the  alveolar  processes.    The 

^     *  Nasmyth^B  late  Researches. 
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civedlua  of  the  central  incisor  has,  according  to  Mr.  Nasnc 
the  septum  between  it  and  its  fellow  twice  as  thick  as 
of  the  other  teeth;  its  antero-posterior  diameter  one-t 
greater  than  at  the  sides^  and  its  lateral  diameter  one  tl 
greater  in  front  than  behind.    Its  anterior  wall  is  so  1 
as  to  be  sometimes  incomplete. 

The  (dveolua  of  the  lateral  incisor  has  less  depth  than 
central,  its  septum  between  the  latter  is  not  so  thick 
between  it  and  the  canine,  its  posterior  wall  is  thicker  tl 
the  anterior,  and  its  antero-posterior  diamet^  is  grea 
than  the  lateral. 

The  alvedus  of  tJie  canine  ascends  above  the  level  of  t 
roof  of  the  mouth,  and  is  the  deepest  of  all  the  alveol 
it  corresponds  to  the  anterior  wall  of  the  maxillary  sini 
is  of  oval  form  as  the  incisors,  and  has  its  antero-posterit 
diameter  about  one  tenth  greater  than  the  latter^  and  lool 
ing  backwards. 

The  alveolus  of  the  first  bicuspid  has  its  inferior  pai 
partitioned  into  two  cavities  for  the  roots,  the  externa 
being  the  larger,  while  its  middle  is  found  narrowed.  It 
depth  is  equal  to  the  second  bicuspid,  but  not  so  great  at 
the  canine,  and  the  septum  between  it  and  the  latter  is  not 
so  great  as  that  separating  it  from  the  second  bicuspis. 

The  alveolus  of  the  second  bicuspis  is  not  narrowed  in  its 
middle  as  the  latter,  nor  divided  by  a  middle  septum  into 
cavities,  and  its  form  is  oval. 

The  alvedus  of  the  first  molar  is  divided  into  three  cavi- 
ties, two  of  which  are  external,  the  other  internal ;  the  in- 
ternal is  the  largest,  and  the  posterior  external  the  smallest, 
hence  a  rule  of  practice  for  entering  the  antrum,  founded 
upon  the  size  and  direction  of  these  cavities,  always  is  to 
select  the  internal  or  anterior  external  cavity  for  this  pur- 
pose; the  internal  cavity  occasionally  looks  to  a  division  of 
itself,  and  is  sometimes  found  to  communicate  with  the  pos- 
terior, in  which  case  only  one  root,  strong  and  broad,  is  seen 
instead  of  two.  This  alveolus  is  not  unfrequently  found  to 
open  into  the  antrum,  on  which  account  it  is  regarded  as 
the  most  suitable  one  for  perforating  the  antrum  of  High- 
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more,  as  well  as  presenting  tlie  most  dependent  position  of 
tbis  sinnff,  though  the  antrum  may  be  entered  from  the 
alveolus  of  either  the  second  or  first  bicuspis,  but  the  direc- 
tion would  have  to  be  obliquely  backwards. 

The  alveoli  of  all  the  molar  teeth  present  the  triple  divis- 
ion for  its  roots,  which  latter  sometimes  very  much  diverge, 
and  then  again,  on  the  contrary,  greatly  converge,  so  much 
as  sometimes  to  present  the  appearance  of  a  single  root 
Either  too  great  divergence  or  convergence  of  the  roots 
offers  difficulties  to  extraction,  and  especially  so  when  a 
portion  of  the  alveolus  is  embraced. 

The  posterior  edge  of  the  palatine  process  is  thin  and 
serrated  to  join  the  palate  bone — internally  it  is  thick  where 
it  unites  with  its  fellow — and  at  the  anterior  part  of  this 
union  is  the  anterior  pakUine  canals  which  opens  superiorly 
into  the  nostrils  by  two  foramina,  and  inferiorly  on  the 
mouth  by  one,  the  foramen  incisivum. 

At  the  place  of  junction  of  the  palatine  processes,  the 
upper  edge  in  the  nares  is  raised,  and  called  the  nasal  cresty 
which  receives  the  inferior  border  of  the  vomer.  This  crest 
projects  forwards  and  forms  the  nasal  spine,  between  which 
and  the  nasal  process,  the  bone  is  rounded  and  concave, 
forming  the  anterior  nares. 

The  internal  or  nasal  surface. — The  nasal  surface  presents 
a  very  large  opening  situated  between  the  middle  and  lower 
turbinated  bones,  and  leading  into  a  cavity  called  the 
antrum  Highmorianum,  or  maxillary  sinus.  This  sinus  is 
of  a  triangular  or  pyramidal  shape,  the  base  looking  to  the 
nose,  the  apex  to  the  malar  process.  It  is  bounded  above 
by  the  orbitar  process  of  the  superior  maxillary  bone,  form- 
ing its  roof,  below  by  that  portion  of  the  alveolar  arch  cor- 
responding to  the  first  and  second  molar  teeth,  constituting 
the  floor ;  in  front  by  the  canine  fossa,  and  behind  by  the 
tuberosity.  Its  shape  and  size  vary  much  in  different 
bones.  It  is  lined  by  the  pituitary  membrane  of  the  nose. 
Its  opening  in  the  natural  skeleton  is  much  contracted  by 
the  ethmoid  and  lachrymal  bones  above  and  in  front,  by  the 
inferior  spongy  below,  and  the  palate  bone  behind.    This 
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opening,  gays  Mr.  Nasmyth,  '^presents  mncli  variety,  i 
in  direction  and  position,  sometimes  looking  obliquely 
wards,  at  others  obliquely  backwards,  and  being  someti 
in  the  anterior  and  sometimes  in  the  posterior  portioi 
the  nasal  process."    It  is  stated  to  be  about  the  diamete 
a  crow  quill,  and  when  depriyed  of  the  soft  parts,  to  meas 
from  thirty  to  forty  lines  in  circumference.    The  muo 
membrane  also  diminishes  the  opening.    The  antrum  1 
its  cavity  sometimes  divided  by  septa  into  cells.    Its  roof  1 
the  infra-orbital  canal  running  along  it,  and  terminati: 
in  the  infra-orbital  foramen.    This  roof  is  very  thin,  ai 
readily  allows  tumors  of  the  antrum  to  project  into  t 
orbit    The  floor  has  but  a  thin  partition  between  the  roo 
of  the  teeth  and  this  cavity,  so  thin  indeed  in  some  case 
that  the  apices  of  the  molar  teeth  are  seen  to  project  ini 
the  sinus,  and  hence  this  is  here  regarded  as  the  most  el 
gible  spot  for  puncturing  the  antrum,  and  drawing  off  an, 
purulent  collections  it  may  contain.    By  some,  the  alveolu 
of  the  canine  tooth  is  thought  most  convenient  for  enterin{ 
the  maxillary  sinus. 

The  anterior  and  posterior  walls  of  this  sinus  contain 
the  anterior  and  posterior  dental  canals,  for  transmitting 
the  dental  nerves  and  vessels.  The  opening  of  the  antmm 
communicates,  by  one  or  two  small  oblique  orifices,  with 
the  middle  meatus  of  the  nose,  and  anterior  to  it  is  the 
funnel-shape  tube,  the  infundibulumy  connecting  with  the 
frontal  sinus  and  anterior  ethmoid  cells. 

The  foramina  in  each  superior  maxillary  bone  are  six  in 
number — 2  proper  and  4  common.  The  proper  are  the 
infrcHyrhitcd  and  foramen  inciaivunu  The  common  are  the 
foramen  of  the  antrum^  the  posterior  palaiine,  the  anterior 
nareSj  the  opening  into  the  ruisdl  or  lachryrnal  duct^  and 
the  spheruHnaxiUary  fissure. 

The  number  of  processes  is  eight,  viz:  the  orbital,  nasal, 
the  tuberosity,  the  alveolar,  malar,  palatine,  the  nasal 
spine,  and  the  nasal  crest. 

The  structure  of  the  upper  maxillary  is  thick  and  cellu- 
lar in  its  processes,  and  very  thin,  but  compact  about  the 
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antmni}  and,  thongli  the  largest  of  all  the  hones  of  the  face, 
is  Devertheless  exceedingly  light,  on  account  of  the  great 
aize  of  the  antnun. 

Its  devdopaent  is  not  agreed  on  among  anatomists.  Six 
centres  of  ossification  are  enumerated,  viz:  one  for  the 
body  and  one  for  each  of  the  processes,  nasal,  malar  and 
palate,  and  tvo  for  the  alveoli  Ossification,  however, 
begins  very  early,  ahont  the  end  of  the  first  or  beginning 
of  the  second  month  of  fcetal  life,  in  the  alveolar  arch. 
The  anterior  palatine  portion  remains  distinct  for  two  or 
three  years,  and  is  called  the  oa-iruneivum  or  inter-masillary, 
and  represents  the  permanent  condition  in  some  of  the  in- 
ferior animals.  At  birth  this  bone  has  great  transverse 
breadth,  bnt  little  height,  owing  to  the  floor  of  the  orbit 
and  the  alveolar  arch  coming  so  close  together,  which  is, 
however,  gradually  remedied  by  the  enlargement  of  the 
antnun  or  maxillary  sinus. 

Its  articulations  are  with  two  of  the  cranium,  the  frontal 
and  ethmoid,  and  seven  of  the  face,  viz:  the  palate,  the 
malar,  nasal,  lachrymal,  inferior  turbinated,  vomer  and 
its  fellow. 

Folate  Bones — {osaa 
palaH.)  The  situation  of 
the  paTafe  bones  is  at 
the  posterior  part  of  the 
nares.  Theycontribufeto 
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some  resemblance  to  the  letter  L.     The  palate  bone 
divided  into  two  portions^  the  horizontal  or  palatine  and 
vertical  or  nasal  portion.    The  horizontal  portion  is  qnat 
lateral,  and  forms  the  posterior  part  of  the  hard  palate, 
upper  surface  is  concave  from  side  to  side,  and  forms  \ 
posterior  nares,  and  where  it  unites  with  its  fellow  tb 
is  a  crest  to  connect  with  the  vomer.    This  crest  contini 
backwards  into  a  projecting  process,  constituting  the  j)09 
rioT  nasal  spine^  to  which  the  azygos  uvuIsb  muscle  is  f 
tached.    The  lower  surface  of  the  horizontal  plate  is  rouj 
and  completes  the  arch  of  the  palate.    Its  anterior  edge 
serrated  obliquely  and  rests  upon  the  palatine  process  < 
the  superior  maxillary.    Its  posterior  edge  is  thin  and  coi 
cave  and  gives  attachment  to  the  velum  palati. 

The  vertical  or  nasal  plate  rises  perpendicularly  from  th 
horizontal,  and  is  thin  and  broad;  it  presents  two  surfaces 
an  external  and  internal,  and  two  edges,  an  anterior  am 
posterior.    The  external  surface  is  uneven  and  rough  ii 
front  where  it  unites  with  the  superior  maxillary.    It  ic 
grooved  into  a  canal — the  posterior  palatine  canal — ^for  the 
passage  of  the  palatine  vessels  and  nerves.    This  canal  is 
bounded  in  front  by  the  tuberosity.    The  inner  or  nasal 
surface  is  divided  by  a  transverse  ridge  to  which  the  infe- 
rior turbinated  bone  is  articulated.    This  ridge  has  a  de- 
pression above  and  below  it;  the  upper  corresponds  to  the 
middle  meatus,  the  lower  to  the  inferior  meatus  of  the  nose. 
At  the  point  of  junction  of  the  nasal  with  the  horizontal 
plate  is  the  pterygoid  process  or  tuberosity.    It  is  thick,  and 
wedge-shaped,  and  occupies  the  space  at  the  lower  part, 
and  between  the  two  plates  of  the  pterygoid  processes  of 
the  sphenoid  bone.    It  presents  three  surfaces,  two  lateral 
uniting  with  the  pterygoid  plates,  and  one  posterior  and 
concave  forming  part  of  the  pterygoid  fossa.    One  or  two 
small  foramina  perforate  this  process  from  the  palatine 
canal.    At  the  superior  extremity  of  the  nasal  plate  are 
seen  two  processes,  the  orbital  and  sphenoidal.    The  orbital 
is  anterior  and  the  larger  of  the  two  ;  it  is  triangular  and  is 
situated  in  the  most  posterior  part  of  the  floor  of  the  orbit, 
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and  is  united  by  its  internal  edge  to  the  ethmoid,  by  its 
anterior  edge  to  the  superior  maxillary,  and  by  its  posterior 
to  the  sphenoid  bone.  The  sphenoidal  process  is  smaller, 
and  posterior  to  the  orbital.  Its  external  lateral  surface 
assists  in  forming  the  spheno-maxillary  fossa;  its  internal 
helps  to  form  the  nares,  and  its  superior  articulates  with 
the  sphenoid  bone.  Both  of  these  processes  are  cellular 
and  communicate  with  the  cells  of  the  sphenoid  and  eth- 
moid. They  are  separated  by  a  large  opening,  the  spheno- 
pcUaiineforameny  which  gives  passage  to  the  spJieno-palatine 
nerve  and  artery. 

The  palate  bone  has  four  foramina,  one  proper  and  three 
common.  The  posterior  palatine  is  the  proper,  and  the 
spheno-palatine,  the  pterygo-maxillary  canal^  and  the 
spheno-maxillary  fissure  are  the  common. 

Its  processes  are  seven  in  nxmiber,  the  nasal,  palate, 
pterygoid,  orbital,  sphenoidal,  posterior  nasal  spine  and 
crest  Its  structure  is  mostly  compact  and  thin,  except  in 
the  processes.  Its  development  is  by  a  single  centre  of  ossi- 
fication, about  the  middle  of  the  second  month,  at  the  point 
of  union  of  the  horizontal  and  vertical  plates.  It  is  articu- 
lated with  the  sphenoid  and  ethmoid  of  the  cranium,  and 
with  four  of  the  face,  the  superior  maxillary,  vomer,  infe- 
rior turbinated,  and  its  fellow. 

Malar  Bones — (pssor^malarum,)   The  malar  or  cheek  bones 
are  in  pairs,  and  occupy  a  prominent  situation  on  each  side 
of  the  face,  at  the  outer  and  under  portion       Fio.  46. 
of  the  orbit.    Their  form  is  quadrilateral. 
The  external  surface  of  each  is  convex,  and 
has  one  or  more  small  foramina  for  the  passage' 
of  vessels  and  nerves,  and  also  has  the  orbicu- 
laris palpebrarum  covering  it.  From  the  upper 
part  of  this  bone  ascends  the  superior  or  external  orbital 
process  to  join  the  frontal  bone.    From  its  inner  portion 

Fio.  46  represents  an  internal  riew  of  the  right  Malar  Bone,    a  Superior  or 
'external  orbital  process  to  join  the  frontal  bone.    6  Orbitar  process,  e  Malar 
foramina,    il  Maxillary  procesi.    e  Lower  edge  of  the  malar  bone,    f  Zygo- 
matic process,    g  Posterior  coneaTO  surface,    h  External  edge. 


206  BOKEB  OF  THB  FAOS. 

is  the  maaiUary  process  which  articulates  with  the  ma: 
lary  hone. 

From  between  these  two  processes  the  bone  is  smoi 
and  round,  and  forms  about  one  third  of  the  lower  a 
outer  margin  of  the  orbit.    From  this  margin  there  proje 
backwards  into  the  cavity  a  thin  plate  of  bone  called  1 
internal  orbital  process.    This  process  joins  the  sphenc 
and  superior  maxillary  bones,  and  is  notched  posterioi 
where  it  bounds  in  front  the  spheno-maxillary  fissure.  Tl 
lower  margin  of  the  cheek  bone  has  the  masseter  muse 
attached,  and  from  its  posterior  end  proceeds  the  wyffomcU 
process,  upon  which  rests  a  similar  process  from  the  ten 
poral  bone.    The  internal  or  posterior  surface  is  conca^ 
and  smooth,  and  forms  part  of  the  temporal  fossa.     Th 
structure  is  thick  and  cellular,  having  a  delicate  oompac 
covering. 

The  devdqpmerU  is  from  a  single  point  of  ossification 
commencing  about  the  latter  part  of  the  second  month.  1\ 
is  articulated  with  four  bones,  i.  e.  frontal,  sphenoid^  tem- 
poral, and  superior  maxillary. 

Lachrymal  or  Unguiform  Bones ,  (ossor^ngtns.)    The  tocfc- 

rymal  or  tear  bones  are  two  in  number,  and  sihuxied  at 

A.    Fio.  47.    B.      the  anterior  and  inner  portion  of  the 

t^^A  orbit  Their  form  is  oval,  and  present 
1^«V  *^  outer  or  orbital  surf«kce,  which  is 
?tiB\  ®°^^^*^  ^^^  forms  a  portion  of  the  in- 
^^flr  ner  orbit.  At  the  anterior  part  of  this 
surface  is  a  vertical  ridge,  within  which  is  a  deep  groove,  to 
unite  with  a  corresponding  one  in  the  posterior  part  of  the 
nasal  process  of  the  superior  maxillary,  constituting  the 
upper  portion  of  the  nasal  duct  and  lodging  the  lachrymal 
sac.  The  internal  or  nasal  surface  is  rough  and  covers  the 
anterior  ethmoid  cells. 

Fio.  47,  A  represents  right  side  of  os-unguis  or  Lachrymal  Bone,  upon  the  or- 
bitar  or  outer  aspect  1  Upper  margin.  S  Posterior  margin.  3  Vertical  ridge. 
4  Inferior  margin.    5  Anterior  margin. 

Fio.  47,  B  represents  the  inner  aspect  of  the  same  hoot,  19  4  5  Show 
the  same  points  as  in  A.    The  yertioal  groore  is  seen  in  this  figure. 
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The  structure  of  these  bones  is  entirely  compact,  very 
tmn,  transparent,  and  among  the  most  brittle  of  all  the 
bones.  The  devdopment  of  each  bone  is  by  a  single  point 
of  ossification,  which  is  said  to  be  completed  at  the  begin- 
ning of  the  third  month.  The  articulcUiona  are  with  four 
bones,  i  e.  two  of  the  cranium  and  two  of  the  face.  By  its 
superior  and  posterior  edges  it  is  united  to  the  frontal  and 
ethmoid,  and  by  its  inferior  and  anterior  edges  to  the 
superior  maxillary  and  lower  turbinated  bone. 

Nasal  Bones — (pasornaai)    The  bones  of  the  nose  are 
aiiuated  between  the  nasal  processes  of  the  superior  maxil- 
lary, and  below  the  frontal.    They  are      A-    **'«•  ^-    B- 
two  in  number,  and  meet  along  the 
median  line,  so  as  to  form  an  arch 
called  the  bridge  of  the  nose.    This 
arch  is  thick  and  narrow  above,  where 
it  joins  the  frontal  bone,  and  thin  and 
expanded  below  where  it  connects  with 
the  cartilage.    The  external  suirface  is 
convex  and  covered  by  the  pyramidalis 
and  compressor  nasi  muscles.    The  internal  surface  is  con- 
cave and  receives  the  nasal  branch  of  the  ophthalmic  nerve. 

The  structure  of  the  nasal  bones  consists  of  two  compact 
tables,  with  intervening  diploe.  Their  development  takes 
place  by  a  single  point  of  ossification  about  the  end  of  i!he 
second  month.  The  artiaulaiion  is  with  four  bones,  i  e. 
the  frontal  and  ethmoidal  of  the  cranium,  and  the  superior 
maxillary  and  its  fellow  of  the  face. 

Inferior  Turbinated  Bones  —  {pssa  turhinaia  inferiora^ 
(Fig.  49.)  The  inferior  turbinated  or  spongy  bones  are 
siiuaied  at  the  lower  and  outer  part  of  the  nares.    Their 

Fio.  48,  B  represents  an  anterior  view  of  the  nasal  bones,  a  Inferior  ex- 
tremity. 6  Articulating  surface  for  its  fellow,  c  Articulating  edge  for  the 
saperior  maxillary  bone,  d  Groove  on  inner  side  for  nasal  nerre.  e  Articu- 
lating border  for  frontal  bone.  /  Foramen  for  nutritious  artery. 

Fig.  48,  A  represents  a  posterior  Tiew  of  nasal  bones,  a  Inferior  extremity 
6  Articulating  margin  for  its  fellow,  e  Articulating  margin  for  superior 
maxUla.  il  Groore  for  internal  nasal  nerre.  e  Articular  border  for  frontal 
bom.  /  Lower  portion  of  grooTe  for  the  nasal  nenre. 
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greater  length  extends  from  before  backwards.    Tbej 

two  in  number  and  have  an  irregular  form.    Eacb  pres 

Fig.  49.  two  sur&ces^  an  internal  or  con 

f  Ai  (t!]^i        ^^^  external  or  concave.    The  snpc 

edge  is  united  to  the  maxillary 
palate  bones  by  their  transverse  rid 
and  from  it  ascends  a  small  pyramidal  process  connect 
with  the  unguis  to  complete  the  nasal  duct.    The  infe: 
edge  is  free  and  rolled  outwards.    The  anterior  point  foi 
the  inner  wall  of  the  lower  orifice  of  the  nasal  duct    ^ 
structure  is  thin,  brittle,  and  filled  with  small  pores.    1 
development  is  by  a  single  point  from  the  centre,  comm* 
cing  about  the  fifth  month  of  foetal  life.    The  articulaiu 
are  with  four  bones,  the  superior  maxillary,  the  lachrym 
the  ethmoid  and  palate. 

Vomer — {the  pUyaghrshare)    The  vomer,  a  single  bone, 
called  from  its  supposed  resemblance  to  the  plough-shai 

or,  more  properly,  the  coulter  of  tl 
Fio.  50.  plough,  is  situated  on  the  median  lii 

so  as  to  divide  the  nares.    It  has  tm 
surfaces,  which  are  lateral,  and  coverc 
by  the  pituitary  membrane,  and  fon 
edges,  a  superior,  an  inferior,  an  anterior,  and  a  posteria 
The  superior  is  thick  and  hollow,  and  receives  the  azygo 
prdbess  of  the  sphenoid  bone.  The  inferior  is  long  and  unite< 
to  the  palatine  crest  of  the  superior  maxillary  and  palati 
bones.    The  anterior  edge  is  grooved  to  receive  the  middle 
septum  of  the  ethmoid  bone  and  nasal  cartilage ;  while  the 
posterior  is  sharp  and  divides  the  nares  behind.    Its  stmc- 
ture  is  compact,  thin,  and  transparent.    Its  devdopmerU  is 
from  a  single  point,  commencing  about  the  end  of  the 
second  month,  at  its  lower  portion.    Its  articulation  is  with 

Fio.'49  represents  the  maxillary  or  outer  aspect  of  the  right  Turbinated 
Bone.  1  2  Posterior  and  anterior  angles  of  the  turbinated  bone.  3  Lacbiy- 
mal  process.  4  Maxillary  process.  5  Lower  margin.  7  Cunred  portion  of 
the  maxillary  process. 

Fig.  50  represents  the  romer  in  profile.  1  2  Superior  edge,  3  Anterior 
edge,  4  Inferior  edge  of  vomer.    6  Lateral  surface. 


BOSm  01  TBa  VACB.  2W 

BIX  bones,  L  e.  the  spheaoid,  ethmoid,  two  apper  maxillary, 
and  two  palate. 

Inferior  MaxSlary  Bone — (os  maanBare  in/mas.) — The 
in/'ertor  maxma,  or  lower 
jaw,  is  situated  at  the  lower 
part  of  the  face,  occupying  the 
firont  and  sides,  and  extending^ 
as  far  back  as  the  base  of  the^ 
skull.  Its/orm  is  eemi-circn- 
lar,  and  consists  of  a  body  and 
two  extremities.  The  body 
forms  t^e  central  and  lateral 
portions.  The  central  portion 
is  prominent,  known  as  the  chin,  and  has  a  vertical  ridge 
along  its  median  line,  the  sym^A^fiwmen^t,  which  denotes  the 
original  separation  of  this  bone  into  two  symmetrical  parts. 

The  anterior  surface  of  the  chin  often  presents  a  trian- 
gular shape,  the  base  below  having,  at  either  end,  a  promi- 
nent process,  while  the  apex  is  above.  On  either  side  of 
the  symphysis  is  a  depression  for  the  origin  of  the  d^i-ea- 
BOT  Uibii  inferioris  muscle;  and  external  to  this  is  an  ob- 
lique opening,  the  anterior  mental  foramen,  through  which 
oome  out  the  inferior  dental  nerve  and  artery.  On  the 
posterior  part  of  the  chin  the  surface  is  concave,  except  in 
the  middle  line  of  the  symphysis,  where  is  seen  a  chain  of 
eminences.  To  the  upper  one  of  these  is  attached  the  /re- 
num  Ungure,  to  the  in.i.dd\e,  the  genio-hyogloaai,  and  to  the 
lover,  tbii  gemo-hyoidei  muscles.  On  either  side  of  this 
middle  line,  and  at  the  upper  part,  are  two  depressions  for 
the  sublingual  glands,  and,  at  the  lower  part  likewise,  de- 
pressions for  the  digastric  muscles.  The  lateral  portions 
take  a  direction  outwards  and  backwards;  on  their  exter- 

Fio.  51  represents  the  inferior  MaxilUrj  Bone,  a  Bodj ;  b  Ramus ;  e  Sjm- 
phTus  menti ;  i  Alfeolir  process ;  i  Anterior  mental  roramen ;  /  Base ;  g 
Oroore  for  the  facial  arterj ;  k  Angle ;  i  Posterior  portion  of  ridge  for  ths 
mjlo-hjoid  muscle ;  j  Coroaoid  process ;  k  Condyle ;  1  Neck  of  Condyloid  pr^ 
CMS ;  m  Posterior  mental  forameii ;  n  Groove  for  inferior  maxillar;  nerr*  \ 
•  HoUt  teeth ;  p  Bicuspid  teeth;  f  r  Middle  and  lateral  ineison. 

14 
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nal  surface  is  an  oblique  ridge  running  backwards  and 
upwards  to  the  root  of  the  coronoid  process,  to  which  is 
attached  the  depressor-anguli  oris  and  platzsma  in  front, 
and  the  masseter  muscle  behind. 

On  the  internal  surface  is  also  an  oblique  ridge,  called 
the  mylo-hyoid  ridge,  which  gives  attachment  to  the  mylo- 
hyoid muscle  in  front,  and  the  superior  constrictor  of  the 
pharynx  and  intermaxillary  ligament  behind.  Beneath 
this  ridge  is  a  groove  for  the  mylo-hyoid  nerve,  and  below 
this  an  oblong  depression  for  the  sub-maxillary  gland. 
The  lower  border  of  the  jaw,  called  the  base,  is  thick  and 
rounded.  The  upper  border  is  the  alveolar  arch,  having 
its  alveolar  processes  and  cavities  corresponding  to  the  va- 
riety of  teeth  they  receive.  The  alveolar  cavity  of  the  mid- 
dle incisor  has  its  antero-posterior  diameter  the  broadest, 
and  the  septum  between  it  and  its  fellow  thicker  than  that 
separating  it  from  the  lateral.  The  alveolus  of  the  lateral 
incisor  has  its  opening  wider  in  front  than  behind,  and  is 
described  as  being  indented  on  its  outer  side.  Its  anterior 
wall  is  a  little  convex,  the  posterior  concave,  and  its  late- 
ral septa  thicker  behind  than  in  front. 

The  alveolus  of  the  canine  is  found  to  be  larger  than  that  of 
either  the  incisors  or  bicuspids.  Its  form  is  conical,  with  the 
sides  compressed  and  presenting,  laterally,  a  depression  cor- 
responding to  the  root  of  the  tooth.  Its  anterior  wall  is  said 
to  be  more  prominent  and  thinner  than  any  other  in  the 
dental  arch,  and  looks  backwards  and  downwards,  while 
the  posterior  is  directly  vertical.  The  axis  of  the  canine 
is  forwards  and  upwards,  and  the  opening  of  its  alveolus 
is  said  to  be  twice  the  breadth  in  front  that  it  is  behind. 
Its  form  is  oval. 

The  alveolus  of  ihe  first  bicuspid  has  its  form  conical,  its 
sides  compressed,  its  outer  surface  flat,  and  its  inner  rather 
concave.  It  is  smaller  than  the  canine,  has  its  opening  oval, 
with  edges  in  front  and  behind  seen  to  be  a  little  indented. 
Its  antero-posterior  diameter  looks  outwards  and  forwards, 
its  vertical  obliquely  inwards. 

The  alvedvs  of  the  second  bicuspid  has  its  vertical  axis  look- 
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ing,  says  Mr.  Nasmyth,  downwards  and  backwards ;  a  fact 
which  he  regards  of  great  practical  moment  in  the  man- 
agement of  the  teeth,  as  a  space  is  thus  gained  of  three  or 
four  lines  between  the  roots  of  the  two  bicuspids.  This 
alveolus  is  larger  than  that  of  the  anterior,  but  less  than 
that  of  the  canine. 

The  alveolus  of  the  Jirst  molar  has  a  partition  dividing  it 
into  an  anterior  and  posterior  cavity — the  anterior  being 
rather  the  larger,  and  the  axes  of  both  looking  backwards. 
The  septum  is  described  as  thickest  in  the  centre,  abound- 
ing with  openings  for  the  passage  of  vessels,  and  has  its 
direction  inwards  and  backwards  from  the  outer  side.  Its 
opening  is  of  a  quadrilateral  form,  having  its  front  margin 
indented. 

The  alveclvs  of  the  second  molar  has  also  a  septum 
(occasionally  absent)  dividing  it  into  an  anterior  and  pos- 
terior cavity,  the  anterior  being  the  larger,  and  found  to  be 
somewhat  contracted  in  its  middle  and  "compressed  from 
before  backwards;"  the  posterior  is  oval  and  not  so  deep. 
Its  opening  is  also  quadrilateral. 

The  alveolus  of  the  third  molar  is  always  smaller  and  shal- 
lower than  either  of  the  others,  and  is  found  to  present 
great  variety  both  in  form  and  size.  It  is  seen  sometimes 
divided  into  two  cavities,  and  then  again  having  but  one. 
The  alveoli  of  the  molar  teeth  all  look  outwards,  so  that  the 
crowns  of  these  teeth  have  at  direction  inwards.*  At  the 
posterior  extremity  of  the  lateral  portions  is  the  angle,  which 
is  nearly  a  right  angle  in  the  adult,  but  quite  obtuse  in  th^ 
foetus,  and  to  which,  on  its  internal  edge,  is  attached  the 
stylo  maxillary  ligament.  From  the  posterior  ends  of  the 
lower  jaw  there  rises,  almost  perpendicularly,  a  process 
called  the  ramus.  This  process  is  square-shaped  and  very 
strong.  It  has  different  angles  at  different  periods  of  life. 
In  the  infant  it  is  nearly  on  a  line  with  the  lateral  portions. 
In  youth  it  is  oblique.  In  the  adult  it  becomes  nearly  ver- 
tical, while  in  old  age  it  again  returns  to  the  infant  state 
Its  external  surface  is  covered  by  the  masseter  muscle 

*  Alexander  Nasmjth^s  late  Researches  on  the  Teeth. 
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Its  internal  surface  has,  in  the  centre,  the  posterior  mental 
or  inferior  dental  foramen,  which  transmits  the  inferior 
dental  artery  and  nerve.  This  foramen  is  protected  by  a 
shelf  of  bone  to  which  is  attached  the  internal  lateral  liga- 
ment, and  it  leads  to  a  canal  which  passes  beneath  the 
alveolar  cavities,  with  each  of  which  it  communicates,  and 
conducts  to  the  teeth  their  nerves  and  vessels.  Below  this 
posterior  foramen  is  the  insertion  of  the  pterygoideus  inters 
nt^  muscle.  The  ramus  terminates  above  in  two  processes, 
viz:  the  anterior  or  coronoidy  and  posterior  or  condyloid. 

The  coronoid  process  is  triangular  and  is  surrounded  by 
the  tendinous  insertion  of  the  temporal  muscle.  The  ante- 
rior border  of  the  root  is  grooved  for  the  buccinator  musde. 
The  condyloid  process  is  oblong  and  has  its  greatest  diam- 
eter looking  obliquely  backwards  and  inwards*  Its  upper 
surface  is  smooth  and  covered  with  a  movable  fibro-carti- 
lage,  intervening  between  it  and  the  glenoid  cavity  of  the 
temporal  bone  with  which  it  articulates.  Around  the  base 
of  the  condyle  there  is  a  contraction  called  its  neck,  to  the 
anterior  and  inner  portion  of  which  the  pterygoideus  ezter- 
nus  muscle  is  inserted.  The  curve  between  the  two  pro- 
«  cesses  is  the  sigmoid  notch,  over  which  pass  the  masseteric 
artery  and  nerve. 

The  structure  of  the  lower  jaw  is  compact  externally,  and 
spongy  or  cellular  within.  The  walls  of  the  alveoli  and 
their  partitions  are  also  spongy.  The  interior  of  this  bone 
has  already  been  stated  to  be  traversed  by  the  inferior 
maxillary  or  dental  canal.  This  canal,  commencing  at 
the  posterior  dental  foramen,  gradually  contracts  as  it 
proceeds  forwards  under  the  summits  of  the  alveoli.  At 
the  second  bicuspid  tooth  it  divides  into  two  canals,  the  one 
large,  terminating  at  the  anterior  mental  foramen,  the 
other  small  and  continued  forward  in  the  line  of  the 
original  canal,  to  the  incisor  teeth,  to  which  it  is  dis- 
tributed. 

The  situation  of  this  canal  varies  at  different  periods  of 
life.  In  the  infant,  at  birth,  according  to  Cruveilhierj  it 
occupies  the  lowest  portion  of  the  jaw.    After  second  den- 
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tition,  it  is  nearly-  on  a  line  with  the  mylo-byoicl  ridge ; 
and  in  old  age,  when  the  teeth  are  lost,  it  runs  along  the 
alveolar  herder.  Its  size  also  varies.  Before  the  appear- 
ance of  the  second  teeth,  and  in  the  fcetus,  it  ie  ohserred  to 
he  very  large ;  it  diminishes  in  the  adult,  and  contracts 
still  more  in  old  age. 

The  devdopment  of  the  inferior  maxilla  is  hj  two  points 
of  ossification,  one  for  each  lateral  half;  their  conunoD 
point  of  union  being  the  symphysis.  It  and  the  clavicle 
are  the  first  hones  formed.  The  lower  edge  of  this  hone  is 
seen  to  commence  ossifying  about  the  end  of  the  first  month, 
and  ahoQt  the  end  of  the  second,  each  half  of  the  hone  pre- 
sents a  groove  common  to  the  dental  canal  and  alveoli. 
Union  of  the  symphysis  occurs  during  the  first  year. 

ABIICin.ATIOII  OF  TEE  LOWER  JAW. 

It  artimlcUea  with  the  temporal  bones  at  the  glenoid  fos- 
B8B,  and  with  the  sixteen  lower  teeth.  The  condyles  of  the 
inftrior  maxilla  and  that  portion  of  the  glenoid  cavity  of  the 

A  Fia.  53.  B 


temporal  bone,  in  front  of  the  glasserian  fissure,  constitute 
the  bony  portions  which  enter  into  the  movable  articulation 

Fib.  52,  A  repnienti  an  eiterotl  tIow  of  Uib  ArticuUlionof  the  Lower  Jaw. 

•  Zjsomstic  arch,  b  Tubercle  of  Ui«  zjpjma.  e  Ramus  of  the  lower  jaw, 
i  Bfutoid  proceu  of  the  temporal  booa.  i  External  lateral  ligament.  /  Sljlt^ 
nwxillarT  ligamenL 

Fig.  53,  B  rapreeeott  ttn  ioner  view  of  the  same  articulation,  a  Section 
UittniEh  the  petTOUi  portion  of  the  temporal  bone  and  apiDous  proceu  of  th* 
•phenoid.  (  Internal  Tiew  of  pait  of  the  bodj  and  ramus  of  the  lowiir  jaw. 
<  Internal  porlion  of  the   capsular  ligament,    d  Internal  lateral  ligament. 

*  FalntforpatMseDrthemjlo-hjoidnerre.   / Sijlo-maxUlarr  ligamenL 
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of  the  lower  jaw,  and  which  are  covered  with  carti 
The  other  elements  of  this  joint  consist  of^ 

1.  A  capsular  ligament, 

2.  External  and  internal  lateral  ligaments, 

3.  Interarticular  cartilage, 

4.  Two  synovial  membranes, 

5.  Stylo-maxiUary  ligament, 

6.  Intermaxillary  ligament 

The  capavlar  liganvent  extends  from  the  glenoid  fiss 
and  zygomatic  eminence  to  the  neck  of  the  lower  jaw. 
consists  of  strong  fibres,  though  it  is  deficient  interna 
and  in  front  where  the  external  pterygoid  muscle  is  \ 
tached.    This  ligament  is  connected  internally  with  t 
interarticular  cartilage  and  synovial  membranes,  and  e 
ternally  with  the  external  and  internal  lateral  ligamen 

The  external  lateral  ligament  extends  from  the  zygomat 
process  of  the  temporal  bone  at  its  root,  to  the  neck  of  tl 
condyle  of  the  lower  jaw,  at  its  outer  side.  It  is  short  an 
narrow^  and  is  regarded  simply  as  a  thickening  of  the  ca| 
sular  ligament  upon  its  external  side.  This  ligament  i 
hid  by  the  parotid  gland. 

The  internal  lateral  ligament  extends  from  the  spinom 
process  of  the  sphenoid  bone  to  the  spine,  which  overhangi 
the  posterior  mental  foramen ;  it  is  longer  and  thinner  than 
the  external,  and  serves  to  protect  the  inferior  dental  artery 
and  nerve,  which  are  situated  between  this  ligament  and 
the  bone. 

The  interarticular  cartilage  is  situated  within  the  joint 
and  divides  it  into  two  distinct  cavities,  which  sometimes, 
however,  communicate  by  an  opening  in  the  centre.  This 
cartilage  is  bval  transversely,  and  consists  of  concentric 
fibres,  very  compact,  and  more  distinct  and  thick  at  the  cir- 
cumference than  at  the  centre.  It  is  attached  to  the  cap- 
sular ligament,  and  by  presenting  a  movable  socket,  is 
believed  to  strengthen  as  well  as  to  guard  against  dislo- 
cations. 

Of  the  tux)  synovial  membranes ,  the  larger  is  superior  and 
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covers  the  glenoid  cavitj,  the  cartilaginous  portion  of  the 
zygomatic  eminence,  the  upper  surface  of  the  interarticular 
cartilage,  and  the  capsular  ligament  The  smaller  synovial 
memhrane  covers  the  cartilaginous  surface,  of  the  condyle, 
the  lower  surface  of  the  interarticular  cartilage,  and  is 
also  reflected  upon  the  inner  wall  of  the  capsular  liga- 
ment These  synovial  capsules  are  generally  complete 
sacs,  having  no  communication,  and  their  function  is  to 
secrete  a  fluid  to  lubricate  and  thus  facilitate  the  move- 
ments of  this  joint 

The  atylo-maociUary  ligament  extends  from  the  styloid 
process  of  the  temporal  hone  to  the  angle  of  the  lower  jaw. 
It  consists  of  a  delicate  aponeurosis,  and  has  hut  little  to  do 
with  the  articulation. 

The  intermaxillary  ligament  also  has  little  to  do  with  the 
joint,  and  is  hardly  considered  deserving  the  name  of  a 
ligament  It  is  seen  extending  from  the  external  ptery- 
goid plate  and  contiguous  portion  of  the  superior  maxilla 
above,  as  an  aponeurotic  band,  to  the  root  of  the  coronoid 
process  of  the  inferior  maxilla  below,  and  forming  a  com- 
mon point  of  attachment  for  the  buccinator  and  superior 
constrictor  muscles  of  the  pharynx.  The  motions  of  this 
joint  consist  of  elevation,  depression,  the  forward,  back- 
ward, and  lateral  movement  performed  by  the  muscles  of 
mastication. 

GENERAL  REMARKS  ON  THE  SKULL. 

Anatomists  distinguish  in  the  skull  five  regions^  an  an- 
terior, a  superior,  an  inferior  and  two  lateral  regions, 
(Fig.  53.)  The  anterior  region  is  the  face,  and  presents 
somewhat  the/orwi  of  an  oval.  Its  surface  is  very  irregular, 
having  cavities  for  the  accommodation  of  two  of  the  senses, 
seeing  and  smelling.  Its  outline  may  be  traced  by  draw- 
ing a  semi-circular  line  above,  through  the  protuberances  of 
the  frontal  bone,  and  extending  it  laterally  round  the  ex- 
ternal angular  processes  of  the  same  bone,  and  thence  con- 
tinuing it  along  the  outer  margin  of  the  malar  to  the  lower 
jaw,  running  along  its  lower  border.    So  that  the  facial 
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surface  includes  the  bones  of  the  isce  with  a  portion  of 
frontal  bone. 

In  the  Buperior  part  of  this  surface,  on  the  median  li 
is  seen  the  ntuoZ  tvberositi/f  on  either  side  of  which  are 
Buperaliary  ridges.  Below  these  are  the  Bvperior  or 
ary  margins,  with  the  «upra  orbital  hdea  at  their  ini 
third,  for  the  transmissioD  of  the  supra-orhital  nerre  a 


tie,  and  still  more  externally  the  opemnge  of  the  oriits. 
Below  the  osaa  nasi  are  the  anterior  naret,  on  the  inferior 
and  central  margin  of  which  is  the  anterior  nasal  spine, 
and  below  this  again  are  the  symphysis  of  the  upper  jaw 
and  the  atvetAar  arch  and  processes. 

On  either  side  of  the  anterior  nares  are  the  canine  foasm 
for  giving  origin  to  the  levator  angvli  oris  muscle ;  above 
this  is  the  injra-orbital  foramen,  transmitting  the  infra- 

Fio.  53  lepreMnb  Ibe  Booei  of  the  CraDium  kod  Fbcb,  with  ■  few  of  tha 
lulures.  1  Frontal  boat.  3  Parietal.  3  Temporal.  4  Spbenoidtl.  5  MaUr. 
6  Superior'  maxillarj.  7  Nassl.  8  Vertical  piste  or  teplum  of  ethmoid. 
9  Lower  jaw.  11  Lactirymal  boae.  13  Os  planum  of  ethmoid.  IS  Snpei- 
J  bone.  14  Incisor  teeth.  Between  I  and  3,  Coronal  nitura.  B*- 
iD  S  and  3,  Squamoui  luture. 
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orbital  vessels  and  nerve;  and  above  this  again  is  the 
inferior  and  inner  orbitary  margin,  giving  attachment  to 
the  levator-labii  superioris  alaeque  nasi,  and  covered  by 
the  orbicularis  palpebrarum  muscle. 

The  malar  bone  forms  the  outer  boundary  of  the  face ; 
and  the  Umer  jaw^  which  projects  forward  into  the  chin, 
and  backward  and  upward  into  the  rami  and  processes,  the 
inferior  boundary. 

The  cavities  of  the  face  are  the  orbits  and  the  nose.  The 
arbita  are  two  hollow  cones  with  their  bases  in  front  and 
their  apex  behind.  The  directions  of  their  axes  are  back- 
wards and  inwards,  and,  if  prolonged,  they  would  inter- 
sect each  other  over  the  sella  turcica,  forming  an  angle  of 
about  90  degrees.  Seven  bones  enter  into  the  composition 
of  each  orbit.  The  roof  is  formed  by  the  orbital  processes 
of  the /ron^oZ  bone  and  the  lesser  wing  of  the  sphenoid.  The 
floor  is  formed  by  the  orbital  processes  of  the  superior  max- 
illary bone  and  of  the  palate  bone,  together  with  a  portion 
of  the  malar.  The  outer  wall  consists  of  the  orbital  sur- 
faces of  the  greater  wing  of  the  sphenoid  and  m^dar  bones, 
while  the  inner  wall  is  composed  of  the  kuihrymal,  the  (W- 
jplanum  of  the  ethmoid,  and  part  of  the  sphenoid. 

Several  foramina  and  openings  communicate  with  the 
orbit  Behind  are  the  optic  foram^Uy  giving  entrance  to  the 
optic  nerve  and  ophthalmic  artery,  and  WiQ  foramen  lacerum 
superius  or  orbitale,  or  the  sphenoidal  fissure,  transmitting 
the  third,  fourth,  first  branch  of  the  fifth,  and  the  sixth 
nerves.  At  the  lower  and  outer  portion  of  the  orbit  is  the 
spheno^m^ixillary  fissure,  in  which  is  found  the  superior  max- 
illary nerve  and  artery.  There  are  also  some  small  fora- 
mina penetrating  the  malar  bone.  On  the  inner  wall  are 
seen  the  anterior  and  posterior  ethmoidal  foramina — the  for- 
mer giving  passage  to  the  nasal  branch  of  the  ophthalmic 
nerve  and  the  anterior  ethmoidal  artery,  the  latter  to  the  pos- 
terior ethmoidal  artery.  At  the  inner  canthus  is  the  nasal 
dud,  and  in  the  supra-orbital  margin  the  suprarorbitalforor 
men.  The  ball  of  the  eye  with  its  muscles,  vessels,  nerves, 
and  the  lachrymal  gland  and  its  ducts,  are  all  contained 
within  the  orbits. 


2IS 
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The  nose  or  nasal  fossaa  are  two  cavitiea  sitoated  n 
either  side  of  the  median  line,  and  separated  by  the  m 
and  middle  septum  of  the  ^nund.  They  are  bounded  ai 
riorly  and  superiorly  by  the  nasal  bones,  cribriform  pUU^ 
the  ethmoid  and  sphenoid  bones,  inferiorly  by  the  pale 
processes  of  the  superior  maaaUary  and  palaie  bones,  a 
externally  by  the  nasal  processes  of  the  sup^ior  maxiBoi 
lachrymal,  ethmoid,  palaie,  and  inner  plate  of  the  j>/er^9< 
process  of  the  sph&toid. 

Each  fossa  contains  three  turbinated  bones,  a  superii 
middle  and  inferior,  with  three  corresponding  mealitsi 
Flo.  54.  The  superior  meaius  commus 

cates  with  the  posterior  eti 
moidal  and  sphenoidal  cell 
and  the  spheno-palatine  fort 
men.  The  middle  meatus,  sit 
uated  between  the  upper  am 
lower  spongy  bones,  looks  infa 
the  antrum,  and  connects  witb 
I  the  anterior  ethmoid  odls  and 
\  fronted  sinuses. 

The  inferior  region  or  base 
'  of  the  skull  is  very  irregular 
and  reaches  from  the  nasal 
process  of  the  osfrontis  to  the 
external  occipital  protuberance. 
It  ia  divided  into  three  re- 
gions, an  anterior,  middle  and  posterior.  The  anterior  ex- 
tends from  the  superciliary  arches  of  the  frontal  bone  to 
the  pterygoid  processes  of  the  sphenoid,  and  includes  the 

Fio.  54  represenlt  ao  eslenial  view  of  the  Bate  of  tbe  Crsoium.  #■  Hard 
palate,  i  Foramen  mciiiiura.  c  Palate  plate  of  the  palate  bone,  i  Point 
for  attachment  of  azjgos  uvulee  muacle.  t  Vomer  dividiDg  posterior  nuM. 
/  Internal  or  pler;rgoid  proceis.  g  Pterygoid  fossa.  K  External  pterjgoid 
Froceii.  i  Temporal  fossa,  j  Cuneiform  procesi  of  occipital  bone,  t  Fo- 
ramen magnum.  I  Foramen  oiale.  m  Foramen  spinale.  n  Glenoid  foui. 
0  Meatus  auditorius  externus.  p.  Foramen  iacerum  anterius.  n  Foramen 
caroticnm.  r  Foramen  Iacerum  posterius.  t  Styloid  procesa.  1  Stylo  mas- 
toid foramen,  u  Mastoid  process,  r  Condyles  of  occipital  bone,  v  Potte> 
rlor  condyloid  foramen. 
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nasal  spine  and  orbital  plates  of  the  os-frontis,  with  the  tn^er- 
nal  and  external  angular  processes ^  and  the  ethmoid  hone. 

The  middle  division  reaches  from  the  pterygoid  to  the 
styloid  pi'ocesses,  and  includes  the  pterygoid,  azygos,  and 
spinous  processes  of  the  sphenoid  hone,  the  glenoid  c<j^tieSj 
tLTid  petrous  points  of  the  temporal,  with  the  cuneiform  pro- 
cess of  the  occipital  hone.  In  this  region  are  found  the 
foramina  ovalia,  spinalia,  corotica^  glenoidea,  and  auditoria 
externa.  The  posterior  division  reaches  from  the  styloid 
processes  to  the  external  occipital  protuberance,  and  includes 
the  styloid,  vaginal  processes,  the  two  condyloid,  and  the 
two  mastoid  processes,  with  their  digastric  fossa,  the  jtigtP' 
lar  ridges,  the  inferior  and  superior  transverse  ridges,  the 
protuberance,  and  the  depressions  of  the  occipital  hone. 

The  foramina  in  this  division  are  the  foramen  mxignum, 
the  anterior  and  posterior  condyloid,  the  stylo-mastoid,  the 
posterior  mastoid,  the  foramen  lacerum  posterius,  and  the 
aqueductus  cocfdece. 

The  ^ti^o  lateral  regions  are  divided  each  into  three  por- 
tions, an  anterior  or  temporal,  a  middle  or  squamous,  and 
posterior  or  mxistoid.  The  temporal  division  includes  the 
temporal  fossa,  and  is  bounded  in  front  by  the  malar  bone 
and  the  external  angular  process  of  the  frontal  hone  ;  above 
by  the  temporal  ridge,  and  below  by  the  zygomatic  arch. 
The  anterior  portion  of  the  squamous  hone,  the  greater  iving 
of  the  sphenoid,  the  malar,  and  a  part  of  the  frontal,  form 
this  division,  which  is  covered  by  the  temporal  muscle. 
The  temporal  fossa  is  continuous  with  the  zygomatic,  which 
latter  is  situated  below  the  zygoma,  between  the  tuberosity 
of  the  superior  maxillary,  and  the  pterygoid  process  of  the 
sphenoid,  and  bounded  externally  by  the  zygoma  and  the 
ramus  of  the  lower  jaw^  The  zygomatic  fossa  contains  the 
external  pterygoid  muscle,  a  portion  of  the  temporal  and 
internal  pterygoid,  with  the  inferior  maxillary  nerve,  in- 
ternal maxillary  artery  and  branches. 

The  squamous  division  is  formed  by  the  squamous  portion 
of  the  temporal  hone  and  is  covered  by  the  temporal  muscle. 
The  mastoid  division  is  posterior,  and  its  most  prominent 
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feature,  the  mastoid  process^  has  been  already  noticed 
the  description  of  the  base.  The  superior  region^  or  ver^ 
is  smooth  and  marked  off  by  sutures  (Fig.  53,)  alret 
detailed. 

Th#  inner  or  cerebral  surface  consists  of  the  arch  or  vox 
and  the  hase. 

The  vault  presents  along  the  median  line  a  sulcus  for  t 
superior  loTigitudinal  sinus.  There  are  also  seen  grooves  i 
the  middle  meningeal  artery ^  and  depressions  for  the  com 
UUions  of  the  brain. 

The  base  has  three  divisions,  an  anterioTj  middle,  an 
posterior.  The  anterior  division  includes  the  crista  gaUi  an 
cribriform  plate  of  the  ethmoid  bone,  the  orbital  processes  c 
the  frontal,  and  the  alee  minores  of  the  sphenoid,  Th 
foramina  of  this  division  are  the  olfactory ^  forawjen  coecum 
and  the  optic. 

The  middle  division,  called  also  the  middle  fossa,  is  situ- 
ated between  the  lesser  wings  of  the  sphenoid  and  the  supe^ 
rior  ridge  of  the  petrous  bone,  and  bounded  laterally  by  the 
squamous  portion  of  the  temporal.  In  the  centre  or  on  the 
median  line,  where  the  two  fossae  approach,  is  seen  the 
sdla  turcica  bounded  by  its  four  processes,  two  anterior^ 
and  two  posterior  dinoid — on  either  side  is  a  groove  for  the 
cavernous  sintis  and  carotid  artery,  and  external  to  this  is 
the  middle  fossa  for  lodging  the  middle  lobes  of  the  cere- 
brum— on  the  anterior  surfojce  of  the  petrous  bone  are  seen 
a  depression  for  the  Gasserian  ganglion,  the  hiatus  FaUopU^ 
and  the  eminences  marking  the  vertical  semi-circular  canals. 

The  foramina  of  this  division  are  the  superior  laceraledj 
the  rotundum,  the  ovale,  the  spinale,  the  middle  lacerated 
foramen,  and  the  hiatus  FaUopii, 

The  posterior  division  extends  from  the  superior  ridge  of 
the  petrous  bone  and  posterior  dinoid  processes,  to  the  trans^ 
verse  ridge  of  the  occipital.  It  includes  the  posterior  sur- 
face of  the  petrous  bones,  on  which  are  seen  the  internal  ath 
ditory  foramina,  and  the  aqueduds  of  the  vestibule.  In  the 
middle  is  the  cuneiform  process,  on  either  side  of  and  between 
it  and  the  petrous  bone  are  the  posterior  lacerated  foramina; 
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posterior  to  the  cuneiform  process  is  Wiq  foramen  mxignumj  and 
behind  this  is  the  occipital  surface  which  presents  two  large 
fossce  for  lodging  the  hbes  of  the  cerebellum.  These  are  sepa- 
rated by  a  vertical  ridgCy  to  which  the  falx  minor  is  attached. 
Where  the  vertical  and  transverse  ridges  intersect,  is  seen 
the  internal  occipital  protuberance,  corresponding  to  the  sit- 
uation of  the  torcular  Herophili,  or  the  common  point  of 
junction  of  the  great  sinuses  of  the  brain. 

On  either  side  of  this  protuberance  is  the  transverse  ridge 
to  which  the  tentorium  is  attached,  and  below  and  parallel 
with  this  ridge  is  a  deep  groove  which  is  continued  along 
the  inferior  angles  of  the  parietal  and  the  mastoid  portion 
of  the  temporal  bone,  and  finally  end  in  the  foramen  lacerum 
posterius  of  each  side.  This  groove  conducts  the  lalerai 
minuses  out  of  the  brain. 

GENERAL  DEVELOPKENT  OF  THE  SKULL. 

In  the  foetus,  the  upper  part  of  the  face  decidedly  pre- 
dominates, in  consequence  of  the  early  development  of  the 
frontal  bone.  The  middle  portion  or  upper  jaw  is,  on  the 
other  hand,  very  small  from  the  absence  of  the  maxillary 
sinus — so  that  the  floor  of  the  orbit  and  the  alveolar  arch 
almost  meet.  The  alveolar  border  is  prominent,  owing  to 
the  presence  of  the  germs  of  the  teeth. 

The  lower  portion  of  the  face,  consisting  of  the  lower 
jaw,  is  also,  at  this  period,  contracted  in  its  vertical  diam- 
eter, and  like  the  upper  maxilla,  from  the  presence  of  teeth 
germs,  presents  a  similar  prominence  in  its  alveolar  arch. 
The  ethmoid  bone  is  also,  at  this  period,  little  developed 
in  height.  The  transverse  diameter  of  the  face,  on  a  line 
with  the  orbits,  is  great ;  at  the  lower  part,  small. 

In  the  adult,  the  maxillary  sinuses  being  developed,  and 
the  alveolar  arches  being  widened  and  extended,  give  the 
face  the  characteristic  expression  of  this  period  of  life; 
while  in  the  aged,  the  loss  of  the  alveolar  processes  and 
teetli  brings  back  again  the  face  in  a  great  measure  to  the 
foetal  condition.  These  remarks  apply  mostly  to  the  ante- 
rior face.    The  posterior  or  guttural  portion  in  the  foetus  and 
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infant  lias  the  rami  of  the  lower  jaw  very  oblique  instead 
of  vertical,  as  in  the  adult.  The  posterior  nares  and  the 
pterygoid  processes  look  also  obliquely  forward  and  down- 
ward, while  in  the  adult  they  become  vertical  by  the  de- 
velopment of  the  maxillary  sinuses,  carrying  them  back- 
wards. The  palatine  region,  from  the  same  want  of  de- 
velopment in  the  maxillary  sinus  and  forward  obliquity  of 
the  pterygoid  processes,  is  much  shorter  from  before  back- 
wards, than  in  the  adult 

It  is  thus  seen  how  much  the  configuration  of  the  face 
depends  on  the  presence,  absence,  or  partial  development 
of  these  sinuses. 

The  cranium  is  remarkable  for  its  early  ossification,  which 
commences  first  in  the  vault,  though  at  birth  it  is  found 
more  advanced  in  the  base.  Indeed,  at  this  period,  the 
base  is  firm  and  immovable,  while  the  vault  has  its  bones 
separated  by  intervening  membranes,  which  allow  of  con- 
siderable movement,  so  much  so  that  during  labor  there  is 
always  more  or  less  overlapping  of  the  bones.  It  is  at  this 
period  the  anterior  and  posterior  openings  in  the  cranium, 
called /on^aneHe*,  are  seen. 


CHAPTER  II. 

ACTIVE  ORGANS  OF   THE   HEAD. 

These  organs  include — 

1.  Organs  of  Digestion. 

2.  Organs  of  Expression  and  Speech. 

3.  Organs  of  Sense,  including  the  Nerves. 

4.  Organs  of  Circulation. 

5.  The  Fascia. 

The  organs  of  digestion  comprise  those  of — 

1.  Prehension,  3.  Insalivation, 

2.  Mastication,  4.  Deglutition, 


vhich  constitute  the  mouth.  The  mouth  coDtaius  the  den- 
tal organs,  and  haa  its  superior  wofl  or  ro<^  formed  by  the 
palatine  processes  of  the  superior  maxQlary  and  palate  boTies. 
Its^/fooi*  consists  of  the  mylo-hydd  musdes.  The  lips  bound 
it  in  front,  the  8(0  palate  hehiod,  and  the  cheeks  laterally. 

SECTION    I. 
OBGAira  OF   PREHENSION, 

WHKH   COM  HIT   Or  TBB   H  DIG  LSI   Or  THI   MODTH. 

Disaectimi. — To  expose  the  muscleB  of  prehension,  com-  - 
mence  the  first  incision  at  the  meatus  externus  of  the  ear, 
carrying  it  along  the  zygoma  to  the  external  canthus  of 
the  eye;  thence  round  the  lower  margin  of  the  orbit  to  the 
inner  canthus,  and  up  to  the  nasal  spine  of  the  os-frontis ; 
from  thiB  continue  the  incision  along  the  median  line  of 
the  nose  to  its  tip,  thence  down  to  the  margin  of  the  upper 
lip;  from  this  continue  round  the  margin  and  angle  of  the 
mouth tothemiddleofthe  lower  ^     ^^ 

lip;  thence  down  to  the  lower 
margin  of  the  chin;  and  thence 
along  the  sides  and  up  the  rami 
of  the  lower  jaw,  back  to  the 
place  of  beginning.  Make  a  sec-, 
ond  incision  from  the  promi-f 
nence  of  the  malar  bone  to  the  I 
angle  of  the  mouth.     Turn  the^ 
integuments  from  the  ear  to- 
wards the  mouth.      Hold  the 
skin  tense,  and  always  dissect 
in  the  course  of,  and  close  to, 
the  fibres  of  the  muscle.    The 

Fio.  55  repreMHtt  a  front  *iew  of  the  Muscles  of  the  Face,  a  a  Anterior 
bellies  of  the  occipilo-frontalit.  b  b  Orbicularis  palpebrarum,  e  Pf  ramidtles 
Bui.  d  CompreMor  nasi.  (  (  //  Levator  labii-iuperiorit-alieque  nui.  gg 
Zjsomaticus  minor,  hh  Zygomaticua  major,  ii  Muaeter.  jj  Buccinilor 
or  trumpeter's  muscle,  k  k  Orbicularis  orii-  1 1  Depreator-labii-iiiferiom, 
M  LeTalor  mcDti.    nn  Depregsoi^anguli  oris,    oo  LeTator-anpili-orii. 
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cavity  of  the  mouth  should  first  be  filled  with  baked  1 
or  tow,  (soft  paper  will  answer,)  and  then  sewed  up. 

Levator  labii  auperioria  alceque  nasi  (Fig.  66)  is  a  tri 
gular  and  thin  muscle,  situated  between  the  orbit  and  up 
lip,  and  lying  on  the  side  of  the  nose.  It  arises  by  two  hea 
one  from  the  nasal  process  of  the  superior  maxiUary  bane,  i 
other  broad  from  the  orhitary  margin  above  the  infrorot 
tal  foramen;  its  fibres  descend  and  are  inserted  into  t 
ala  nasi  and  tipper  lip. 

Its  function  is  to  elevate  the  ala  and  upper  lip.  1 
Buperior  portion  is  covered  by  the  orbicularis  palpebrarm 
and  its  orbital  division  is,  by  some,  made  a  distinct  muscl 
and  called  the  levator  labii  superioris  proprius. 

Depressor  laMi  superioris  alceque  nasi  is  a  small  muscl 
situated  on  either  side  of  the  frenum,  and  is  seen  by  raisiuj 
the  upper  lip,  and  lifting  the  mucous  membrane.  It  arise^ 
from  the  surface  in  front  of  the  alveoli  of  the  incisor  anc 
canine  teeth,  and  ascends  to  be  inserted  into  the  upper  lip 
and  ala  of  the  nose.  It  lies  upon  the  bone,  and  is  covered 
by  the  levator  labii  superioris  alceque  nasi  and  the  orbiadariB 
oris. 

Its  function  is  to  depress  the  upper  lip  and  ala  nasi,  and 
antagonize  the  levator. 

Levator  anguli  oris  (musculus  caninus)  is  seen  by  raising 
the  levator  labii  superioris  alaeque  nasi  which  covers  it 
It  arises  from  the  canine  fossa  of  the  superior  maxtUary 
below  the  infrororbital  foram^en,  having  the  infra-orbitar 
nerves  and  vessels  ramifying  on  its  anterior  surface.  It 
descends  and  is  inserted  into  the  angle  of  the  mouth,  inter- 
mingling its  fibres  with  those  of  the  orbicularis^  depres^ 
sor  anguli  oris,  and  zygomatic  muscles.  Its  function  is  to 
elevate  the  angle  of  the  mouth. 

Depressor  anguli  oris  (or  triangularis  oris)  is  a  triangu- 
lar, flat  muscle,  having  its  base  below  and  apex  above.  It 
arises  fleshy  and  broad  from  the  external  oblique  ridge  of 
the  lower  jaw,  ascends  converging,  and  is  inserted  into  the 
angle  of  the  mouth,  where  its  fibres  blend  with  the  levator 
anguli,  orbicularis,  and  zygomatia    li^  function  is  to  do- 
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press  the  angle  of  the  mouthy  and  antagonize  the  leva- 
tor. 

LevtUor  labii  inferioris  (or  menti)  is  seen  by  turning  down 
the  lower  lip  and  lifting  the  mucous  membrane.  It  arises j 
on  either  side  of  the  frenum,  from  the  surface  in  front  of 
the  alveoli  of  the  incisor  teeth,  of  the  lower  jaw;  its  fibres 
descend  and  are  inserted  into  the  integument  of  the  chin. 
Its  function  is  to  elevate  the  chin  and  lower  lip. 

Depreaaor  labii  ir^erioris  {qaadratvs  menti)  is  a  broad 
muscle  intermixed  with  fat,  and  situated  upon  either  side 
of  the  symphysis.  It  arises  frpm  the  side  and  front  of  the 
inferior  maxilla  at  its  base,  and  is  inserted  into  the  greater 
part  of  the  lower  lip  and  orbicularis  muscle.  1\a  function 
is  to  depress  the  lower  lip. 

Zygomaticus  major  is  a  long,  slender  muscle,  and  arises 
from  the  malar  bone  near  the  zygomatic  suture.  It  is  in- 
serted into  the  angle  of  the  mouth.  Its  function  is  to  draw 
the  mouth  upwards  and  backwards,  as  in  smiling. 

Zygomaiicus  minor  is  very  small.  It  arises  from  the 
malar  prominence,  and  is  inserted  into  the  upper  lip  near 
the  angle.  This  muscle  is  sometimes  wanting,  and  some- 
times it  is  simply  a  slip  of  the  orbicularis  palpebrarum  by 
which  its  origin  is  covered.  Its  function  is  the  same  as  that 
of  the  zygomaticus  major.  Both  these  muscles  blend  with 
the  others  which  are  inserted  into  the  angle  of  the  mouth. 

Buccinator  (j3ovaMM«v,  a  trumpet,)  is  situated  at  the  side 
of  the  face,  between  the  upper  and  lower  jaws.  It  is  a  thin 
and  broad  sheet  of  muscle,  the  fibres  of  which  run  horizon- 
tally, and  arise  from  the  alveoli  of  the  last  molar  teeth  of 
the  upper  jaw,  as  far  back  as  the  pterygoid  processes;  from 
the  external  oblique  ridge  of  the  lower  jaw,  as  far  back  as 
the  coronoid  process,  and  from  the  pterygo-maxillary  liga- 
ment It  is  inserted  into  the  angle  of  the  mouth  and  blends 
With  all  the  other  muscles  inserted  here.  Hb  function  is  to 
retract  the  lips,  to  diminish  the  cavity  of  the  mouth  by 
drawing  the  cheek  to  the  teeth,  thus  aiding  in  mastication; 
and  to  assist  to  puff  out  the  cheek,  as  in  filling  wind  instru- 
ments. It  ill  covered  by  a  quantity  of  fat,  found  in  soft, 
15 
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round  masses^  whicli  separates  it  from  the  masseter  mi 
and  ramus  of  the  lower  jaw,  and  by  the  zygomatic, 
levator,  and  depressor  anguli-oris  muscles,  together  i 
the  facial  nerves  and  vessels  which  ramify  over  its  surl 
The  duct  of  Steno  is  seen  passing  through  this  mu 
at  its  upper  part,  opposite  the  second  molar  tooth  of 
upper  jaw. 

Orbundaris-orU  consists  of  two  semi-circular  fleshy  plai 
surrounding  the  mouth,  intersecting  each  other  at  the 
gles,  and  blending  with  all  the  muscles  already  describ 
It  has  one  leading  peculiarity  in  having  no  bony  origin 
insertion.  lis  function  is  to  close  the  mouth  and  antagon 
all  the  muscles  inserted  into  its  angles.  This  muscle  oc 
stitutes  the  chief  thickness  of  the  lips^  and  is  intermix 
with  small  granulated  particles  of  fat. 

COMBIKED  ACrnON  OF  MU8CLBB. 

The  separate  action  of  the  several  muscles  concerned  i 
prehension^  is,  as  we  have  seen,  to  elevate,  depress,  n 
tract,  and  close  the  lips ;  while  in  their  conjoint  and  hai 
monious  action,  they  either  act  separately  or  together,  o 
in  whatever  way  may  best  accomplish  the  great  end  fo 
which  they  were  designed.  They  are  also  engaged  in  othe 
functions,  as  speaking,  breathing  and  mastication. 

BLOOD  VffiSKLS  SUPPLTINO  THE  OROANS  OF  PREnENSION. 

1.  Facial  Artery.     2.  Infra  Orbitar.    3.  Transverse  FaciaL 

The  Facial  Artery  (Fig.  T3)  arises  from  the  external 
carotid,  at  its  front  part,  above  the  lingual,  and  ascends 
to  the  submaxillary  gland  behind,  by  which  it  is  covered. 
It  now  curves  over  the  base  of  the  lower  jaw,  anterior  to 
the  masseter  muscle,  ascends  to  the  commissure  of  the  lips, 
thence  by  the  side  of  the  nose  to  the  angle  of  the  ey6, 
where  it  terminates  by  anastomosing  with  the  ophthalmic. 
Its  whole  course  is  very  tortuous,  to  adapt  it  to  the  various 
movements  of  the  jaws. 

Its  branches  are,  the  inferior  palatine,  submaxillary,. 
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submental,  pterygoid  and  masseteric,  inferior  labial,  infe- 
rior coronary,  superior  coronary,  lateralis  nasi,  and  angular. 
Of  these  branches,  the  latter  are  mostly  concei^ned  in  nour- 
ishing the  organs  of  prehension.  The  inferior  labial  sup- 
plies the  skin  and  muscles  of  the  lower  lip.  The  inferior 
oorcnaryj  leaving  the  facial  at  some  distance  from  the 
angle  of  the  mouth,  proceeds  along  the  border  of  the 
lower  lip,  and  unites  with  its  fellow  of  the  opposite  side. 
The  superior  coronary  pursues  a  similar  course  along  the 
border  of  the  upper  Up,  uniting  with  its  fellow  and  send- 
ing a  branch  to  the  septum  nasi.  The  lateralis  nasi,  and 
the  angular  termination  of  the  facial,  supply  the  ala  and 
dorsum  of  the  nose  and  the  angle  of  the  eye. 

The  Infrorcrbital  is  a  branch  of  the  internal  maxillary, 

which,  passing  along  the  infra-orbital  canal,  comes  out  at 

the  infra-orbital  foramen^  supplying  the  muscles  of  the 

upper  lip,  and  anastomosing  with  the  facial,  transverse 

facialy  alveolar,  buccal  and  ophthalmic  arteries. 

The  IVansverse  Facial  (transversalis  faciei)  comes  from 
the  external  carotid  in  the  substance  of  the  parotid  gland ; 
sometimes  it  is  a  branch  of  the  temporal ;  it  runs  parallel 
to  the  duct  of  Steno,  crossing  the  masseter  muscle,  supply- 
ing the  lateral  parts  of  the  mouth,  and  anastomosing  with 
the  facial  and  infra-orbital  arteries. 

The  Veins  correspond  to  the  arteries  and  terminate  in 
the  internal  jugular. 

The  Nerves  of  Prehension  (Figs.  74,  97)  belong  to  the 
6th  and  7th  pair,  which  will  be  described  under  the  heads 
of  organs  of  mastication  and  expression. 

SECTION  II. 
OROAKS  OF  MASTICATION. 

These  organs  are  divided  into  the  passive  and  active. 
The  passive  organs  of  mastication  are 

THE  TEETH. 

The  teeth  constitute  the  immediate  agents  in  mastica- 
tion, are  the  hardest  portions  of  the  body,  and  form  an 


easflntial  element  in  the  clftseification  of  tlie  Biiimsl  Idi 
dom.  They  occupy  the  alveolar  cavities  of  the  aaper 
and  inferior  maxillary  bones,  and  are  fixed  firmly  in  th 
respective  situations  by  a  species  of  articulation  call 
gompkosia  (rofi^,  a  nail,)  from  the  supposed  resemblsn 
to  the  manner  in  which  a  nail  is  confined  when  driven  in 
a  board,  as  seen  in  Fig.  56. 

F'o-  M-  The  teeth   in  bol 

jaws   are   arranged  : 
what  have  been  calU 
the  dental  arches.    Tl 
size  of  the  arches  in  th 
two  jaws   differs;  tha 
of  the  upper  closes  ove 
the  incisors  and  canim 
of  the  lower,  and  thuj 
forms  the    segment  o'. 
a     larger    circle — thii 
overlapping  in  the  two 
arches  illustrates  their 
adaptation  to  the  cutting  action  ;  and  they  have  been  com- 
pared to  the  blades  of  a  pair  of  scissors.    The  molars,  which 
come  in  contact  by  the  superior  surfEice  of  their  crowns, 
have  that  position  which  is  best  adapted  for  the  grinding 
and  pounding  motions.     Fig.  75,   from   Nasmyth,  illus- 
trates the  superior  dental  arch  of  man ;  and  the  sane  figure 
Bhows  the  superior  arch  of  a  chimpanzee.    This  latter  pre- 
sents a  marked  difference  from  the  human  arch,  in  having 
its  lateral  portions  straight,  and  in  presenting  a  space 
between  the  lateral  incisor  and  canine. 
The  teeth  have  two  grand  divisions : 
First,  the  Temporary;  Second,  the  Permanent. 


The  first  division  has  ' 
division  is  classified  into, 


teeth ;  the  second  32.    Each 


1.  Incisors — (incisores.) 

2.  Canines — (cuspidati.) 

3.  Bicuspids — (bi-cuspidati.) 

4.  Molars — (molares.) 
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Heaer^iiitm  qf  a  Tboth. — ^Each  tooth  consUts  of  a  crown, 
neck,  sod  root  or  fang.  The  crown  is  external,  naked,  liaa 
no  iDTevtment  of  perioBteum  like  the  bones,  bat  is  covered 
hj  a  substance  called  enamel.  The  neck  is  the  contracted 
portion  of  the  tooth,  surrounded  by  the  gum;  while  the 
root,  firmly  fixed  in  the  alveolar  walls,  is  covered  by  the 
periosteum  reflected  from  the  alveoli,  and  has  its  apex 
perforated  for  the  entrance  of  a  nerve  and  artery. 

Dacription  (f  each  dass  of  Teeth,  beginning  with  the 
permanent  division.  The  Incisors  (inddo,  to  cut,)  are  sit- 
aated  in  the  anterior  and  central  alveoli  of  the  upper  and 
lower  jaw.    They  are  four  _ 

in  number  in  each  jaw — 
two  central  and  two  lat- 
eral. The  crown  of  eacli 
is  wedge-shaped  ami 
sharp,  smooth  and  Cuii- 
Tex  in  froflt,  concave  \>c- 
hind,  and  covered  witL  a' 
thick  coating  of  enamel. 
The  catting  edge  is  the, 
widest  part,and  continues 
narrowing  to  the  extremi- 
ty of  the  fang.  The  root 
has  a  conical  form — is 
single,  and  flattened  on 
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The  superior  central  incisors  are  the  longest  of  all 
front  teeth  except  the  canine^  being  found  to  have  an  ai 
age  measurement  in  length  of  about  twelve  lines;  wl 
the  inferior  central  incisors  are  but  ten  lines  long^  and  ; 
the  shortest  of  all  the  teeth.    The  relative  length  of  1 
crown  and  root,  though  subject  to  variation,  is  nearly  eqi 
in  the  upper  central  incisors,  while  in  the  inferior  centi 
incisors  four  lines  are  assigned  to  the  crown  and  six  to  i 
root    For  the  lateral  incisors  of  both  jaws,  four  lines  ai 
a  half  for  the  crown  and  seven  for  the  root  ate  regarded  i 
the  fair  relative  average  length.    The  anterior  surface  * 
the  central  incisors  is  frequently  marked  by  longitudint 
ridges,  which  in  early  life  are  found  to  terminate  in  smal 
cusps  upon  the  cutting  edge  of  these  teeth — ^three  of  thes 
cusps  are  seen  on  the  central,  and  but  one  on  the  lateral  in 
cisor.    This  serrated  provision  in  the  incisors  is  believed  ti 
be  nicely  adapted  to  the  division  of  the  food,  and  designee 
to  compensate  for  the  weak  condition  of  the  dental  system 
and  its  muscular  powers  at  this  early  period.    As  the  per- 
manent teeth  advance  these  cusps  disappear. 

On  the  posterior  surface  of  the  superior  central  incisors, 
which  have  been  stated  to  be  concave,  and  receive  the 
crowns  of  the  lower  incisors  at  an  acute  angle,  raised  un- 
dulations are  described  to  exist  in  early  life,  and  are  re- 
garded as  assisting  in  the  mastication  of  the  food  at  this 
time,  when  the  molars  are  imperfect. 

Professor  Harris  describes  four  surfaces  to  the  crown  of 
an  incisor,  which  he  thus  characterizes:  two  approximal, 
one  labial,  and  one  palatine  or  lingual  surface;  also  four 
angles,  a  right  and  left  labio-approximal,  and  right  and 
left  palato-approximal,  or  lingua-approximal. 

Canine,  or  Guapidaii — {cuapis,  a  point.)  The  canine  teeth 
are  two  in  each  jaw,  and  situated  one  upon  either  side  of 
the  lateral,  and  with  the  incisors  complete  the  range  of 
what  are  called  the  oral  teeth.  They  particularly  distin- 
guish the  carniverous  animals,  and  are  designed  to  tear 
and  rend  the  food,  whilst  the  incisors  simply  cut  The 
<irown  is  conical^  and  has  its  anterior  surface  more  con- 


Tex  than  the  incisort,  and  the  posterior 
more  irregular,  and  possessing  a  larger 
tubercle  near  the  neck:  The  roots  are  the 
longest  of  all  the  teeth — larger  than  the 
incisors;  single,  hut  n&rked  by  a  groove, 
shoving  an  attempt  towards  the  double 
root 

The  roots  of  the  upper  canines  are 
seen  to  extend  into  the  nasal  process  of 
the  superior  maxilla,  abov^  the  floor  of 
the  noetrils — and  those  of  the  lower  are  . 
tbuai  to  descend  about  one  half  of  the 
depth  of  the  lower  jaw,  and  to  be  mid- 
way between  the  anterior  mental  fora- 
men and  the  aymphyais  menU.  The  supe- 
rior edge  of  the  upper  canine  is  greater 
than  that  of  the  lower,  the  former  being 
estimated  at  about  four 
lines,  the  latter  about 
three  and  a  half    The 
upper  canine  is  larger 
than  the  lower,  mea- 
suring about  thirteen 
lines — to  the  crown  ie 
given  six  lines  for  its 
length,  and  to  the  root 
seven  Ilnea  The  root  is 
not  nnfrequently  found 
curved  or  undulating. 

The  canine  presents 
on  the  middle  of  its 
anteriorsur&oearidge 
which  ends  on, the  summit  in  a  cusp.    On  either  side  of 
this  middle  ridge,  two  other  ridges  are  seen  but  not  ter- 

Fm,  56,  a  a  Vi«w  t^  tbe  Cuipid*.  or  canine,  rrom  before-,  »  h  View  of 
die  Mne  fron  behind ;  e  c  Side  view. 

Fio.  59,  •  •  a  ■  View  of  tlw  Bi-uuptd«  tttm  witbout;  bhhh  View  from 
witbio  itt*t  Side  view. 
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minating  in  cusps.    On  the  posterior  surfiEM^  ^^nndolatr 
ridges,"  running  transversely,  are  seen,  but  more  distil 
in  the  upper  than  in  the  lower  canines.    The  summits 
the  canines  are  tubercular  and  oblique,  and  their  cuq 
disappear  in  the  adult. 

Bi-Cuspids  (Bi'Cuspidati — Fig.  59.) — The  bi-cuspids  ai 
upon  either  side  of  the  canines,  and  are  four  in  each  ja^ 
they  are  intermediate  in  size  between  the  canines  and  mc 
lars,  and  derive  their  name  from  having  two  tubercles  oi 
their  grinding  surfaces.    A  groove  running  in  the  directioi 
of  the  alveolar  arch  separates  these  tubercles;  the  outer  u 
larger  than  the  inner,  and  those  of  the  upper  larger  than 
those  of  the  lower  jaw.    The  body  is  thicker,  and  the  sides 
are  flatter,  than  either  the  incisors  or  cuspidati.    Their 
roots  are  single,  though  the  groove  is  much  deeper  than 
the  canine,  and  often  divi(Jes  it  into  two. 

The  necks  of  the  bi-cuspids  are  smaller,  in  proportion  to 
their  crowns,  than  those  of  any  other  teeth;  hence  the 
necessity  of  using  more  caution  in  their  extraction,  as  they 
are  more  liable  to  fracture. 

Professor  Harris  gives  a  bi-cuspis  five  surfaces,  two  tqh 
proximal  J  one  buccdly  one  pcdatine  or  Knffual,  and  a  grinding 
surface;  also  four  angles,  one  anterior,  and  one  posterior 
paicUiMipproximdlj  and  one  anterior,  and  one  posterior 
bucco-approximaL 

MclareSy  or  MvHi-CuapidatL — The  posterior  teeth  in  the 
alveolar  arch  of  each  jaw  constitute  the  true  molars  or 
grinders,  and  with  the  bicuspids  form  what  is  called  the 
buccal  range.  There  are  six  to  each  jaw,  three  upon  either 
side  behind  the  bicuspids.  Their  greater  size  distinguishes 
them.  The  crown  of  each  presents  a  square  form,  and 
has  on  the  grinding  surface  four  and  five  tubercles,  with 
as  many  depressions,  which  are  so  arranged  that  the  tuber- 
cles of  either  jaw  are  adapted  to  corresponding  depressions 
in  the  other. 

There  are  three  roots,  and  sometimes  four,  to  the  upper 
molars;  two  of  these  roots  are  external,  nearly  parallel  and 
vertical.    The  third  is  internal,  directed  to  the  roof  of  the 


moath,  and  forma  an  acute  angle  with  the  other.  The  mo- 
lars of  the  lower  jaw  have  bat  two  roots,  the  one  anterior, 
tiie  other  posterior;  thej  are  flattened  very  much  laterally, 
grooved,  and  sometimes  bifid.  The  first  molar  is  the  largest, 
the  third  or  last,  called  dena  aapientim,  is  the  smallest  and 
shortest  The  wisdom  tooth  of  the  upper  jaw  has  its  roots 
sometimes  united  into  one,  while  the  root  of  the  lower  is 


conical  and  generally  single. 
The  roots  of  the  first  twol 
upper  molars  are  situated  be- 
neath the  floor  of  the  antrum, 
and  occasionally  perforate  j 
this  cavity.  Those  of  the  last  ' 
inferior  molars  arc  found  in 
the  base  of  the  coronoid  pro- 
cesses. Theapex  of  all  the  roots 
are  perforated  for  the  trans- 
mission of  vessels  and  nerves. 
The  roots  of  the  molar  teeth 
in  both  jaws  are  found  not 
unfrcquently  to  approach  each  other,  and  thus  enclose  the 
osseous  wall  which  divides  them.  From  this  arrangement 
they  ofler  considerable  difficulty  to  extraction.  The  inter- 
Fig.  60,  a  ■  a  a  ■  a  Esleiior  liew  of  the  molar*,    b  b  b  t  t  t  laUrior 


Tie*. 


e  Laterml  Tiew. 
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nal  root  of  the  upper  molar  is  seen  sometimes  to  be  joi 
by  a  ^^ broad  plate"  to  the  anterior  external,  and  tl 
again  all  three  have  been  found  united  in  one  mass.    1 
roots  of  the  lower  molars  are  seen  occasionally  to  be  si 
ilarly  connected.    And,  indeed^  so  great  is  this  irregular 
in  the  roots  of  the  molars,  as  to  length,  figure  and  dn 
tion,  that,  according  to  Mr.  Nasmyth,  it  is  impoflsiUa: 
tell  beforehand  the  amount  of  resistance  to  be  enoountw 
in  their  removal.    The  average  length  of  a  molar  he  en 
mates  at  from  eight  to  thirteen  lines. 

In  reference  to  the  function  of  the  molars,  this  sas 
gentleman  uses  the  following  language:  ^^The  mechaniei 
disposition  of  the  molar  teeth  is  beautifully  fitted  to  th 
purposes  which  these  organs  have  to  fulfil;  for  example 
the  first  act  of  mastication,  consisting  in  the  closure  of  tiit 
lower  against  the  upper  jaw,  while  it  secures  the  food 
makes  its  greatest  force  of  pressure  against  the  outer  liml 
of  the  crown  of  the  superior  molars,  that  limb  which  we 
know  to  be  supported  by  two  out  of  the  three  roots  of  the 
tooth. 

^^Again,  when  trituration  ensues,  the  ramus  of  the  jaw  is 
drawn  inwards,  and  the  chief  amount  of  pressure  is  trans- 
ferred to  the  outer  limb  of  the  lower  molars,  where  the 
greatest  strength  of  fang  exists." 

Structure. — The  structure  of  each  tooth  consists  essential- 
ly of  three  parts,  the  pulp^  dentine  or  ivoryy  and  enamel,  to 
which  the  cementum  or  crusta-petrosa  is  added,  (Fig.  61,  A.) 
Each  tooth  contains  within  itself  a  cavity  for  lodging  the 
pulp,  called  the  pulp  cavity^  (Fig.  61 ,  B,  C.)  The  shape  of  the 
cavity  corresponds  to  that  of  the  tooth  to  which  it  belongs. 
The  dental  pulp  has  the  same  form  as  the  cavity,  and  is  de- 
scribed by  Mr.  Thos.  Bell,  as  "  very  soft,  gelatinous,  and 
semi-transparent,  and  having  its  surface  covered  by  an  ex- 
tremely delicate,  thin,  vascular  membrane,  closely  attached 
to  it  by  vessels." 

The  vessels  (Fig.  62,  from  a  drawing  by  Mr.  Nasmyth) 
which  supply  the  pulp,  enter  the  tooth  at  the  apex  of  its 
root,  forming  a  capillary  net-work  on  the  pulp,  and  show 


Fid.  61.  B 


**^«§©|^^ 


the  great  Ta«calsi^ 
itj  of  this  tiasue; 
the  larger  reBsels 
are  deep,  aod  run 
tortooualj  in  tho 
longitudinal  direc- 
tion; the  arteries 
and  Tcins  eommu-  ' 
nicate  by  an  im- 
mense number  of 
looped  capillaries} 
as  seen  in  the 
drawing. 

The  nervee  of  the  pulp  (Fig.  63,  taken  also  from  Mr. 
Nasmyth)  come  from  the  superior  and  inferior  maxillary 
divisions  of  the  fifth,  accompany  the  artery,  and  are  seen  to 
form  a  series  of  loops.  The  pulp  thus  seems  to  be  consti- 
tuted of  blood  vessels  and  nerves,  surrounded  by  a  very 
delicate  membrane. 

Fio.  61,  A  repreienU  Ihe  diflerenl  slructures  compoainE  &  loolb.  ■  Pulp. 
I  D*DUn«.    (  EokmeU    i  Cruita.pelnna,  or  ccmenlum. 

Fm.  61,  B  reprewst*  Uie  puJp  cavUiti  of  Ihe  permaneDt  teeth  Trom  Tertieal 

Fig,  61,  C  reprcMDts  the  pulp  eniliti  of  the  permanent  teeth  of  both  jam, 
frOH  trauTcrM  tectiooi  at  their  Deck*. 
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mCBOSCOPIC  AHATOUT  OF  THX  POP. 
Tit.  63.  FiA  63.] 


According  to  the  mi- 
croscopic observations  of 
Mr.  Nasmyth,  the  palp 
consists  of  a  structate 
ossentiallj  ceUvlar,  (as 
uxhibited  in  Fig.  64,  A.) 
which  he  calls  the  ret- 
icular tissue.  These  cells 
constitute  the  "principal 

Fio.  62  repretCDti  the  vasculirit;  of  the  pulps  of  one  of  the  central  incI*or 
testh  of  the  upp«r  ja<r.  Tbe  deeper  reiielt  are  teen  to  be  large,  and  Iha 
looped  coatmunicalion  between  the  capillar;  nrlariei  and  veini  a  diatiaetly 
thown.    Tbe  imall  Bsure  sbowa  Ibe  pulp  of  natural  lUe. 

Fio.  63  repre«en(»  tbe  pulp  of  tn  adult  bi-ci»pid,  and  the  arranfmenl  of 
its  nerfei — magnified  Iwentj  timet. 


UCBOSOOnC  AKAIOHT  OW  THE  PULP 


porfion''  of  the  bulk  of  the  tooth.  They  vary  rery  much 
io  tize  and  ahspe,  being  estimated  from  the  ten-thoosandth 
to  the  one-eighth  part  of  an  inch  in  diameter.  They  are 
diipoted  throughout  the  pulp  in  concentric  layers,  and 
liiTe  granules  intempersed  among  them. 

A  Pia.  S4. 


The  microscope  of  this  gentleman  also  shows  the  pulp 
cells  to. consist  of  a  membrane,  cavity  and  nucleus.    The 
onclens  generally  occupies  the  lateral  portion  of  the  cell- 
irall,  thoDgh  aome- 
tones  fonnd  m   the 

centre  of  its  cavity.  h  tajg  SSW^SS  iV'i 
The  nuclei  of  all  MM  ii^"  k\f 
the  cells  are  compo-      ^^^X'^^^C  \i\  ^ 

ted  of  animal  tissue, 
and  remain  &a  such  j 
icithont    any   trans- . 
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and  are  imbedded  in  the  osseoas  Bnbstance.    These  fi 
are  solid,  instead  of  tubular  as  supposed  bj  Betinis 
others, — and  they  present  (from  the  peculiar  arrangen 
of  their  nuclei)  a  beaded  or  "baccaied"  api>earance- 
seen  in  Fig.  65,  A. 

The  fibres  of  the  pulp  are  observed  to  be  spiral  in  H 
course,  but  less  so,  and  rather  undulating  where  the  ir 
is  deposited  around  them.    The  pulp  is  enclosed  ii 
double  sac — the  outer  one  stated  by  Mr.  Hunter  to 
^^soft,  spongy,  and  without  vessels,"  while  the  inner 
very  vascular  and  firm.     Mr.  Blake  on  the  other  ha 
makes  the  outer  to  be  full  of  vessels,  as  well  as  spongy,  ai 
the  inner  to  be  destitute  and  delicate.    The  injections 
Mr.  Fox,  preparations  of  Mr.  Bell,  and  observations  of  Pr 
fessor  Harris,  all  seem  to  show  that  both  membranes  ai 
decidedly  vascular.    At  an  early  period  when  this  sai 
termed  the  dental  capsule,  is  about  to  close  its  folliculs 
stage,  from  being  a  mucous  membrane,  presents,  acoordin) 
to  Mr.  Nasmyth,  a  ^^ white,  silvery,  loose,  and  rugous' 
appearance,  which,  under  the  microscope,  exhibits  minuti 
cells  differing  from  those  of  the  epithelium,  while  the  inter 
nal  layer  of  the  sac,  according  to  this  same  authority,  pre- 
sents layers  of  loose  cells,  of  oval  shape,  containing  nucld 
and  some  granular  matter,  but  destitute  of  vessels.'    This 
layer,  however,  he  states,  has  beneath  it  a  net-work  of 
vessels,   "supported  by  a  web  of  areolo-fibrous  tissue/' 
which  readily  accounts  for  both  layers  of  the  capsule  being 
considered  vascular. 

The  dental  capsule  is  found  to  be  connected  with  the 
alveolar  periosteum,  and  so  blended  with  it,  as  to  be  con- 
sidered a  single  membrane.  Mr.  Bell  makes  one  of  its 
attachments  inseparable  from  the  gums,  and  the  other  con* 
nected  with  the  pulp,  where  the  vessels  and  nerves  enter. 

DENTINE  OR  IVORY. 

Dentine  or  /vary,  (see  Fig.  61,  A,)  forms  by  far  the 
most  abundant  constituent  of  a  tooth,  composing  the 
whole  of  the  body,  root  and  neck,  excepting  the  thin  cov- 
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ering  of  enamel,  the  crusta  petrosa,  and  pulp.  Its  color 
is  a  yellowish  white,  and  presents  when  broken  a  fibrous 
appearance.  It  is  harder  than  bone.  Chemical  analysis 
makes  ivory  to  consist,  in  100  parts,  of 

Phosphate  of  lime,  61.95 

Fluate  of  lime,  2.10 

Carbonate  of  lime,  6.30 

Phosphate  of  magnesia,  1.25 

Soda  and  chloride  of  sodium,  1.40 

Cartilage  and  water,  28.00 

According  to  Mr.  Nasmy th,  ivory  presents  three  varieties. 
The  first,  consisting  of  a  ^^  regular  series  of  fibres  and  cells," 
called  fhri><dbdary  and  regarded  as  the  most  perfect  kind 
of  ivory,  forms  the  greater  portion  of  the  teeth  of  man,  and 
is  found  to  strongly  characterize  both  classes  of  the  mam- 
malia  and  reptUia.  The  second  variety  of  ivory  presents 
vertical  canals  traversing  it,  as  seen  particularly  in  the 
teeth  of  fish,  and  is  called  canalicular.  The  third  variety, 
from  exhibiting,  like  bonq,  little  corpuscular  bodies  scat- 
tered through  its  substance,  receives  the  name  of  corpita- 
cular  ivory.  Specimens  of  this  latter  are  noticed  in  the 
teeth  of  the  walrus,  sloth,  &c.,  and  is  stated  to  exist  in  the 
human  tooth,  sometimes,  when  diseased. 

The  structure  of  the  dentine,  and  its  relation  to  the  pulp, 
are  seen  in  Fig.  61,  A,  after  Retzius;  here  the  fibres  are  rep- 
resented as  tubular,  the  tubes  or  dental  canals  opening  by 
circular  orifices  in  the  pulp  cavity,  from  which  they  traverse 
the  body  of  the  tooth,  in  a  curvilinear  direction,  to  end  in 
col  de  sacs  at  the  outer  margin  of  the  dentine,  or  at  the 
enamel.  These  tubes  are  represented  as  having  distinct 
parietes,  branching  in  their  course,  some  bifurcating  at 
their  termination,  others  at  their  middle,  and  containing  a 
serous  fluid,  which  is  supposed  to  be  intended  for  the  nour- 
ishment of  the  tooth,  by  imbibition.  It  appears  from  Mr. 
Nasmyth's  later  experiments  that  the  structure  of  dentine 
is,  like  that  of  the  pulp,  essentially  cellular  and  Jibroits — that 
is,  consisting  of  cells  and  fibres — and  that  these  cells  assume 
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different  shapes  in  different  i 
mals,  BO  much  bo,  indeed,  as  h 
regarded  an  important  feat 
in  the  classification  of  the  anii 
kingdom.    But  notwithBtandi 
the  difference  in  shape,  in  i 
I  ivory  cells  of  different  anima 
i  they  all  nevertheless  have  o 
I  character  in  common,  i.  e.  tht 
baccated  (or  headed)  appearan 
ieen  ia  Fig.  65,  A.    The  bea 
represent  the  nuclei  of  the  diSo 
ent  cells,  vhich,  as  before  statei 
consist  of  animal  tissue,  remu 
as  such,  and,  connected  in  a  lii 
ear  series,  constitute  the  fibre 
of  the  ivory, — while  around  thi 
fibres,  and  within  the  cellB,  ii 
deposited  the  calcareous  matter, 
giving   hardness,    density,  and 
strength  to  the  ivory.    The  fibres 
themselves  are  also  found  to  be 
solid,  instead  of  tubular  as  Bet- 
zius  thought,  and  the   interfi- 
brous  substance,  instead  of  being  structureless,  to  consist 
of  organized  cells. 

BLOOD-VKSKLS  OF   DENTINS  OR   IVOBT. 

The  vascularity  of  dentine  is  generally  denied  by  anat- 
omists; but  Fig.  66,  taken  from  an  injected  specimen  in 
the  possesion  of  Professor  Harris,  seems  clearly  to  show 
it  has  a  circulation,  and  in  his  Principles  and  Practice  of 
Dental  Surgery,  he  states  that  similar  specimens  are  in  the 
possession  of  Dr.  Maynard.  In  vol.  2  of  the  American 
Journal  of  Dental  Science,  the  doctor  uses  the  following 
language  in  explanation  of  the  above  figure,  "the  second 
time  he  had  the  good  fortune  to  make  this  discovery,  it 
was  in  the  half  of  an  inferior  molaris,  taken  from  the 
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month  of  a  boy  eleven  years  of  age,  and  of  which  an  exact 
representation  of  a  microscopic  view  of  it  is  annexed.  (Fig. 
66.)  The  tooth  had  ached  violently  for  several  days  pre- 
vious to  its  extraction,  from  which  circumstance  he  was 
induced  to  believe  that  the  vessels  of  the  pulp  were  highly 
injected,  and  to  satisfy  himself  upon  the  subject,  he  soon 
after  its  removal  split  it  open  with  a  strong  pair  of  ex- 
cising forceps.  As  was  anticipated,  the  vessels  of  the  pulp 
were  filled  with  red  blood,  and  on  examining  the  half  of 
the  tooth  in  which  this  had  remained,  through  a  micro- 
scope, a  number  of  vessels  within  the  very  substance  of  the 
hone,  charged  with  this  fluid,  were  distinctly  seen."  The 
crown  is  represented  as  decayed. 

Formation  of  the  Dentine, — The  ossification  of  a  tooth,  it 
is  well  known,  commences  on  the  surface  of  the  pulp,  and 
according  to  the  experiments  of  Mr.  Hunter,  from  feeding 
animals  on  madder,  this  ossific  matter  is  laid  layer  within 
layer,  from  the  surface  to  the  centre,  till  the  tooth  is  com- 
pleted, the  pulp  retiring  and  diminishing  as  ossification 
advances. 

The  incisors  begin  to  ossify  by  three  points,  the  cuspids 
by  one,  the  bicuspids  by  two,  and  the  molars  by  three, 
four,  or  five,  according  to  the  number  of  projections  or 
tubercles  upon  their  grinding  surface.  The  crown  of  the 
tooth  being  formed,  the  roots  are  next  observed  to  be  de- 
veloped, and  their  number  always  previously  indicated  by 
the  number  of  distinct  vessels  and  nerves  going  to  the 
pulp. 

This  view  of  the  formation  of  dentine  has  been  termed 
the  excretion  theory.  The  later  researches  of  Mr.  Nasmyth 
give  another  view  of  the  subject ;  observing  the  similarity 
of  structure  between  the  pulp  and  dentine,  that  each  pos- 
sessed the  cellular  or  reticular  arrangement,  (in  his  own 
comprehensive  language)  he  remarks,  '*  My  theory,  indeed, 
is  most  simple,  the  cells  of  the  pulp  are  converted  into 
ivory  cells  by  the  deposition  within  them  of  earthy  salts, 
and  the  cells  so  converted,  with  their  nuclei,  are  the  perfect 
ivory ;  moreover,  the  nuclei  assume  a  peculiar  arrange- 
16 
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meut  and  constitute  the  structure  which  I  hare  descri 
and  demonstrated  by  the  name  of  baccated  fibre." 
Fig.  65,  A. 

Fio.  67. 


Hr.  Tomes  makes  three  stages  in  the  formation  of  de: 
tine  or  ivory.  Ist.  The  Areolar,  consisting  of  a  Tery  fii 
tissue,  which  he  calls  the  preparatory  stage.  2d.  Cettvla 
(Fig.  67,  A,)  in  which  the  cells  are  scattered  irregularly  an 
have  no  definite  arrangement.  3d.  The  Linear^  where  th 
cells  (Fig.  67,  B)  are  disposed  in  regular  rows,  Tertical  to  th 
coronal  surface.  From  this  third  stage,  Mr.  Tomes  thinki 
the  regular,  continuous,  permanent  tubes  of  dentine  re 
salt — these  vertical  cells  becoming  united,  end  to  end 
opening  into  each  other  and  forming  a  communication :  sc 
that  if  the  baccated  appearance  of  Mr.  Kasmyth  is  sees,  it 
is  regarded  as  an  arrest  of  development,  and  exhibiting 
dentine  in  an  imperfect  state. 

The  Enamd  (Fig.  61,  A)  covers  the  crown  of  the  tooth ;  is 
thickest  upon  the  cutting  and  grinding  surfaces,  and  is 
much  the  hardest  portion.  Its  hardness  is  so  great  as  to 
strike  fire  with  steel,  and  resist  the  file  or  saw ;  hence  it  is 
well  suited  to  oppose  the  pressure  and  friction  to  which  it 
is  constantly  liable.  Its  color  is  a  pearly  white,  and  it  is 
very  brittle.    It  is  found  to  consist  of  fibres,  or  minute 

Fio.  fiT,  A  repreaent*  the  DeotinB  io  iti  Hcond  iUes. 
Fis.  67,  B  represeDta  the  Dentine  in  Ihe  earl;  part  of  the  third  att,g«. 
Fib.  67,  C  repreieota  the  Deoline  at  the  complclioa  of  the  third  and  moal 
petfect  *tage. 
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hexagonal  prUma,  arranged  perpendicularly  to  the  surface 

of  the  ivory  parallel  to  each  other,  and  having  one  of  their 

extremitiefl  resting  upon  the  irory,  and  the  other  forming 

the  free  surface  of  the  crown,  as  seen  in  !Fig.  68,  A.    A  thin 

membrane  is  described  as  separating  the  enamel  from  the 

voTj,  and  is  found,  by   Mr.   Nasmyth,   to   be  composed 

of  cells.     The  enamel,  like  ivory,  conaiste  also  of  animal 

and  earthy  matter,  and  is  chemically  composed,  according 

to  BerselioB,  in  100  parte,  of 

Phoiphate  of  lime,  85.3       Phosphate  of  magnesia,      1.5 

Flaoride  of  calcium,  3.2       Soda  and  muriate  of  soda,  1. 

Oubonate  of  lime,     8.        Animal  matter  and  water,  I. 


Cruata-pefrosa  (or  cemerUum) 
(Fig.  61,  A)  forms  a  thin  coating 
of  osseous  lamina  to  the  root 
of  the  tooth,  from  the  neck 
where  the  enamel  ends,  to  the 


241  BL00D-V1SBBU  OF  DBMTDIB  OB  IVOST. 

roots,  and  even,  it  ib  said,  extends  ioto  and  fills  up  t 
pulp  cavity  of  the  tooth. 

A  Fib.  69.  B 

imffrinfrr 

Eruption  of  the  Temporary  Teeth. — The  precise  time  when 
the  temporary  teeth  make  their  appearance,  is  not  always 
the  same,  though  the  general  law  of  fixed  limitation,  and 
of  a  regular  time  of  appearing,  if  not  interrupted  by  any 
disturbing  cause,  is  as  true  and  certain  as  with  any  other 
portion  of  the  body. 

Mr.  Thomas  Bell's  observations  make  the  four  central 
incisors  to  appear  at  from  five  to  eight  months  after  birth ; 
the  four  lateral,  from  seven  to  ten ;  the  foar  anterior  mo- 
lars, twelve  to  sixteen;    the  cuspidati,  from  fourteen  to 

Fta.  69,  A  represents  an  anterior  tIbw  of  the  TemponiT  TMtb. 

Flo.  69,  B  represent*  a  posterior  and  inner  view  or  the  same. 

Fib.  69,  C  lepreteot*  a  side  view  of  Uie  temponrj  teeth. 

Fib.  69,  D  reprMcntt «  Tertical  section,  so  la  to  exhibit  tbeir  pulp  eavitlat. 
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tireoty;  and  the  fonr  pooterior  molara  Is  itom  eighteen 
to  thirty-six  months. 

Profenor  Hurris,  who  has  devoted  much  attention  to 
this  point,  thinks  Mr.  Bell  in  error,  in  regard  to  the  ap- 
pearance of  the  posterior  molars.  His  obBervstions  fix 
the  period  from  twenty-four  (instead  of  eighteen)  to  thirty- 
dx ;  though  he  admits  exceptions  to  the  general  rule. 

The  teeth  have  sometimes  made  their  appearance  at 
birth,  ahowing  extreme  forwardness  in  their  eruption ;  and 
on  the  other  baud,  cases  are  stated,  where  the  eruption  did 
Dot  occur  till  ten  years  after  birth. 

EnqititM  <^  tie  Permanent  Teeth. — The  accompanying 
figure  (70)  shows  the  relative  position  of  the  two  sets  of 
teeth.  The  permanent,  it  will 
be  seen,  are  behind  the  tempo- 
rary set;  and  the  period  of  their 
eruption  is  regarded  much  more 
Tariahle  than  the  temporary. 
The  following  order  in  the  C 
time  of  their  eruption,  is  given 
by  Professor  Harris:  "First 
molars,  from  fifth  to  sixth  year; 
central  incisors,  from  sixth  to 
eighth;  lateral  incisors,  from 
seventh  to  uiuth ;  first  bicuspids,  ninth  to  tenth ;  second 
bicuspids,  tenth  to  eleventh  and  a  half;  cuspidati,  eleventh 
to  twelfth ;  second  molars,  twelfth  to  fourteenth;  and  the 
third  molars  (dentes  sapientiie),  from  eighteenth  to  twen- 
tieth." 
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the  permanent,  though  we  are  not  informed  what  pnsl 
forward  these  last. 

Others  again  attribute  it  to  the   prolongation  of  t: 
pulp,  &c.,  while  Delabarre  and  Harris  think  a  much  mo 
philosophical  explanation  is  to  be  found  in  the  sac  of  tl 
tooth  itself,  which,  they  think,  possesses  the  power  of  coi 
traction ;  and  as  the  uterus  expels  the  child,  so  it  extrudt 
the  tooth.    This  is  a  very  ingenious  and  satisfactory  theorj 
provided  this  contractile  power  and  its  efficiency  can  b 
established. 

An  equally  great  diversity  of  opinion  is  entertained  ir 
reference  to  the  shedding  of  the  teeth. 

Absorption  of  the  partitions  between  the  two  sets  oi 
teeth,  and  subsequently  of  the  roots  of  the  temporary,  from 
the  pressure  of  the  advancing  permanent  teeth,  is  regarded 
by  Mr.  Fox  as  the  prime  agent  Others  think  the  process 
entirely  mechanical,  a  sort  of  abrasion  by  the  rising  tooth. 
Others  again  believe  that  the  vessels  cease  to  carry  fluids,  and 
that  the  teeth  consequently  die,  and  drop  out  for  the  want 
of  the  necessary  nutrition  ;  while  others  give  the  operation 
a  chemical  solution :  among  the  latter  are  Delabarre  and 
Harris.  A  "fungiform  or  carneous  substance"  is  spoken  of 
as  existing  behind  the  roots  of  the  temporary  teeth,  called 
"absorbing  apparel,"  whose  office  it  is  to  exhale  a  chemical 
fluid  which  has  the  power  of  dissolving  the  roots,  and  thus 
removing  them,* 

DIFFERENCE  BETWEEN  THE  TEMPORARY  AND  PERMANENT  TEETH. 

We  will  quote  the  language  of  Mr.  Bell  on  this  head. 
"The  temporary  teeth  are,  generally  speaking,  much 
smaller  than  the  permanent — of  a  less  firm  and  solid  tex- 
ture, and  their  characteristic  forms  and  prominences  much 
less  strongly  marked.  The  incisors  and  cuspidati  of  the 
lower  jaw  are  of  the  same  general  form  as  in  the  adult, 
though  much  smaller ;  the  edges  are  more  rounded,  and 
they  are  not  much  more  than  half  the  length  of  the  latter. 

*  For  further  information  on  this  point,  see  Harris's  Principles  and  Praclic* 
of  Dental  Surgery. 
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Th«  molares  of  the  child,  on  the  cootraiy,  are  considerablj 
lai^er  than  the  bicnapids  which  succeed  them,  and  resem- 
ble, Teiy  nearly,  the  permanent  molares. 

"The  roota  of  these  teeth — the  molares  of  the  child — are 
nmilar  in  number  to  those  of  the  adult  molares,  but  they 
are  flatter  and  thinner  in  proportion — more  bolloved  on 
their  inner  surftces,  and  diverge  from  the  neck  at  a  more 
abrupt  angle,  forming  a  sort  of  arch." 

DIFmtSHCSI  BETWEEN  THE  TEETH  iSD  BOXR 

Six  points  of  difference  exist  between  teeth  and  bone. 

1.  Every  tooth  has  its  larger  portion  naked  and  exposed 
to  the  air ;  while  bone,  on  the  contrary,  is  surrounded  at 
every  point  by  periosteum  or  cartilage. 

2.  The  structure  of  a  tooth  is  more  compact,  has  not  so 
much  of  the  animal,  but  more  of  the  mineral  ingredient 
than  bon&  Is  also  less  vascular  and  not  so  highly  organized. 

3.  The  cavity  of  a  tooth  contains  a  pulp,  instead  of  the 
medulla  of  bone. 

4.  The  diseases  of  teeth  and  their  power  of  recovery 
differ  from  bone. 

5.  Their  development  and  growth  differ  from  bona 
Teeth  develop  themselves  from  the  surface  to  the  centre ; 
bone,  on  the  contrary,  irom  the  centre  to  the  circumference. 
Teeth  commence  by  a  mucous  papilla  or  bulb,  enclosed  in 
a  sac,  which  is  at  first  the  depressed  mucous  membrane, 
forming  a  follicle ;  and  have  three  stages  of  growth,  the  pa^ 

■  follicular,  and  saccular,  while  ihe  three  staKCS  of 
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though  the  term  is  most  usually  restricted  to  misplacen 
in  position  and  number. 

The  permanent  teeth  most  frequently  deviate  from  tl 
natural  places  and  exhibit  irregylarity  in  their  arran 
ment.    The  incisors  and  cuspidati,  it  is  said,  present 
improper  direction  oftener  than  any  of  the  other  teeth.  So 
teeth  may  be  said  to  vary  in  improper  direction  when  tl 
are  out  of  the  line  of  the  proper  arch,  and  project  either  1 
far  forwards  or  too  far  backwards ;  or  when,  with  this  c 
viation,  there  is  an  additional  irregularity,  by  which  th 
are  turned  about  and  have  their  anterior  and  posterior  su 
faces  presenting  very  obliquely  forwards  and  backwaro 
Another  irregularity  in  position  is,  where  the  teeth  chanj 
places ;  thus  the  central  incisor  has  been  seen  to  take  tL 
place  of  the  lateral,  and  the  lateral  of  the  central.     Agaii 
irregularity  of  teeth  may  occur  not  only  in  consequence  c 
change  of  position,  but  different  parts  of  the  tooth  itsel 
may  change,  as  in  the  upper  jaw,  for  example,  the  crowi 
may  be  above  and  the  roots  below,  looking  towards  the  al- 
veolar surfjstce — an  instance  of  which  is  seen  in  the  Museum 
of  the  Baltimore  College  of  Dental  Surgery. 

The  irregularity  in  number  may  be  either  a  deficiency  or 
excess.  Instances  are  cited  in  which  the  teeth  have  all  been 
wanting,  or  a  great  number  have  been  absent ;  or,  as  we 
are  told,  they  have  been  fused  together  so  as  to  constitute 
but  a  single  piece.  Those  which  exceed  in  number  are 
called  Bwpemumerary  teeth. 

Irregularity  in  time  of  appearance  is  equally  great. 
Teeth  have  been  seen  at  birth,  and  on  the  other  hand,  not 
till  ten  years  of  age.  These  may  be  regarded  as  the  ex- 
tremes, between  which  we  find  every  intermediate  shade  of 
variety. 

SECTION  III. 

ORIGIN   AND   DEVELOPMENT   OP   THE   TEETH,  AND    F0RBCATI02C  OP 

THE  ENAMEL. 

The  teeth  are  appendages  of  the  mucous  system,  and 
have  their  origin  from  the  mucous  membrane  of  the  mouth. 
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Mr.  Goodeir's  obser- 
yationa  on  this  sub- 
ject being  the  most 
miDUteand  accurate, 
we  will  very  briefly- 
state  the  result  of  the 
facts  he  has  commu- 
nicated. 

His  obserrations 
began  in  an  embryo 
as  early  as  the  sixth 
week.  At  this  pe- 
riod the  superior 
maxillary  bone, 
within  its  external 
alveolar   margi 
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small  papilla^  which  is  the  germ  of  the  anterior  tempore 
molar.    In  the  eighth  week,  the  papillae  for  the  canine, 
the  tenth  those  for  the  incisors,  and  next  those  for  1 
posterior  temporary  molars  are  seen. 

This  is  styled  the  first  or  papillary  stage  of  developmei 
Delicate  processes,  passing  from  the  sides  of  the  dent 
grooves,  meet  in  front  and  behind  the  papillsB,  so  as  to  fon 
an  open  foUide  for  each.  This  is  the  second  or  foUicHla 
stage,  which  is  not  completed  until  the  fourth  or  fift 
month.  At  this  period  the  papillsB  begin  to  change  thei 
form  into  that  of  the  future  teeth. 

The  follicles,  which  are  still  open,  begin  now  to  be  closed 
sending  from  their  edges  membranous  processes  across 
their  mouths,  called  opereula  or  lids.  Two  of  these  oper- 
cula  belong  to  the  incisors,  three  to  the  canine,  and  four 
or  five  to  the  molars.  The  complete  formation  of  these 
operculaa  constitutes  the  third  or  saccidar  atage^  which 
commences  about  the  fourth  month  and  continues  to  the 
period  of  eruption — which  is  another  stage  called  the  erup- 
tive, and  already  described  in  another  place. 

During  the  saccular  stage  occur  some  of  the  most  inter- 
esting phenomena  in  dental  growth.    At  this  period  the 

ceding,  and  its  floor,  where  the  pulp  is  being  formed,  dilating,  h  Ca? ity  of 
reserve  becoming  a  sac,  and  temporary  tooth  a  layer  of  bone.  I  Temporary 
tooth  rising  to  the  surface  of  the  gums  and  getting  a  fang,  m  Sac  of  the  tem- 
porary tooth  touching  the  surface  of  the  gums,  and  its  roots  elongated.  «  Sac 
of  the  temporary  tooth  again  become  a  follicle  by  its  eruption,  o  Completioii 
of  the  sac,  and  its  free  portion  becoming  the  vascular  margin  of  the  gum,  and 
the  **  permanent  sac  connected  by  a  chord  passing  through  the  alTeolo  dental 
canal  or  foramen.'* 

Fig.  71,  B.  a  Non-adherent  portion  of  primitive  dental  groove,  h  Papilla 
and  follicle  upon  the  floor  of  this  non-adherent  portion,  now  become  a  part  of 
the  secondary  groove,  c  Papilla  become  a  pulp,  and  the  follicle  a  sac,  and 
cavity  of  reserve  seen,  d  Sac  of  first  molar  advancing  into  the  coronoid  pro- 
cess or  tuberosity  of  superior  maxilla,  and  increased  in  size,  t  Sac  of  first 
molar  having  resumed  its  former  position.  /  Cavity  of  reserve  sending  back- 
wards the  sac  of  the  second  molars,  g  Sac  of  second  molar  coming  into  the 
coronoid  process,  or  tuberosity  of  superior  maxilla,  h  Sac  of  second  molar 
returned  and  cavity  of  reserve  shortened,  i  Cavity  of  reserve  sending  oflftae  and 
pulp  of  the  dens-sapientiai  or  wisdom  tooth,  j  Sac  of  wisdom  tooth  advancing 
into  coronoid  process,  and  tuberosity  of  the  superior  maxilla,  k  Sac  of  tba 
wisdom  tooth  returned  and  forming  the  last  of  the  dental  range. 
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papillee  become  pulps,  the  ivory  or  dentine  and  enamel 
are  formed,  the  enlargement  in  the  maxillary  bones,  and 
the  ossification  of  the  alveolar  processes  takes  place. 

The  rudiments  of  the  second  or  permanent  set  of  teeth 
are  developed  soon  after  the  commencement  of  the  saccular 
period.  The  papillae  and  sacs  of  the  ten  milk  teeth,  in  either 
jaw,  are  closed  about  the  fourteenth  week ;  and  the  upper 
or  superficial  part  of  the  primitive  groove  remains  open  and 
receives  the  name  of  the  secondary  dental  groove. 
'  It  is  in  this  groove  that  the  permanent  teeth  begin  their 
development.  Behind  the  operculum  of  each  milk  tooth 
sac  a  small  cavity  is  seen,  called  the  cavity  of  reserve.  The 
mucous  membrane  lines  this  cavity^  and  on  its  floor,  as  in 
the  primitive  groove,  a  papilla  is  formed  which  becomes 
enclosed  in  a  foUicLe  and  finally  in  a  shut  sac ;  as  this  is 
going  on,  the  papilla  is  found  to  recede  from  the  surface, 
and  the  neck  of  its  sac,  which  was  originally  continuous 
with  the  common  mucous  membrane,  remains  as  an  oblit- 
erated cord  connected  to  the  internal  surface  of  the  gum  of 
each  temporary  tooth.  These  cords  are  called  the  itinerar 
derUium.  About  the  fifth  month  the  papilla  and  follicle  of 
the  anterior  permanent  molar  is  developed  in  a  portion  of 
the  primitive  groove,  which  is  behind  the  posterior  tem- 
porary molar,  and  is  not  closed  so  soon  as  the  anterior 
portion. 

The  dental  groove,  in  closing  over  the  sac  of  this  anterior 
permanent  molar,  leaves  a  space  between  the  sac  and  the 
gum,  which  is  the  cavity  of  reserve  for  the  second  perma- 
nent molar,  and  a  similar  one  for  the  third  molar,  or  wis- 
dom tooth.  Owing  to  the  sacs  of  the  anterior  permanent 
teeth,  and  the  temporary  ones  enlarging  faster  than  the 
maxillary  bones  can  elongate,  the  cavity  for  the  permanent 
molars  recedes  into  the  root  of  the  coronoid  process  below, 
and  into  the  maxillary  tuberosity  above.  But  after  birth, 
as  the  jaw  enlarges,  the  first  permanent  molar  takes  its 
proper  place  and  level  in  the  dental  circle,  which  is  now 
occupied  by  the  cavity  of  reserve  dilating  in  it,  and  devel- 
oping in  it  the  papilla  of  the  second  permanent  molar.    In 
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time,  as  the  jaw  elongates  still  further,  this  molar  also 
scends  to  its  appropriate  place ;  and  then  the  remaindc 
the  cavity  behind  dilates  for  the  development  of  the  c 
eapientice. 

About  the  fourth  or  fifth  month  of  intra-uterine  I 
when  the  sacculated  stage  is  complete,  and  the  pulps  hj 
taken  the  form  of  the  future  teeth,  we  find  the  growtl 
the  dentine,  or  ivory,  commencing  by  being  deposited  fi 
on  the  most  prominent  parts  of  the  surface  of  the  pulp, 
on  the  cutting  and  grinding  surfaces.  This  we  ha 
already  explained  under  the  head  of  dentine. 

At  birth,  and  previous  to  it,  each  maxillary  bone  px 
Bents,  on  its  border,  a  whitish  and  dense  tissue  continuoi 
with  the  gum ;  on  raising  it,  membranous  and  bony  sept 
though  imperfect,  are  found  between  the  alveoli;  and  i 
the  latter  are  seen,  extending  from  this  fibrous,  white  tif 
sue,  prolongations  enclosing  the  dental  follicle  in  a  distinc 
sac,  which  is  perforated  at  the  bottom  for  the  vessels  am 
nerves  to  enter. 

On  examination,  these  dental  sacs  are  found  to  resembk 
serous  sacs,  and  to  hold  some  fiuid.  Their  external  or 
parietal  layer,  being  fibro-cellular,  is  connected  with  the 
periosteum,  lines  the  alveolus,  and  is  refiected  from  the 
bottom,  round  the  vessels  and  nerves  over  the  pulp,  where 
it  is  called  the  tunica  propria.  It  is  highly  vascular,  no- 
ticed in  the  description  of  the  pulp.  This  reflected  portion 
was  originally,  in  the  follicular  stage,  mucous  membrane, 
which  the  papilla  and  pulp,  in  their  ascent  and  develop- 
ment carry,  or  push  before  it. 

It  has  been  stated  that,  on  the  surface  of  the  pulp,  the 
ivory  is  first  deposited;  and  that,  according  to  Mr.  Na- 
smyth's  discoveries,  the  superficial  set  of  cells  contained 
in  this  pulp  become  elongated,  and  are  first  formed  into 
tooth  bone ;  and  as  these  become  "calcified,"  the  layer  next 
beneath  takes  a  similar  arrangement,  is  in  like  manner 
formed  into  bone,  and  so  on,  layer  within  layer,  till  the 
greater  part  of  the  pulp  is  ossified.  In  this  way  a  complete 
shell  is  formed  for  the  pulp,  except  where  the  vessels  enter. 
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The  pulp  elongates,  sending  off  processes  to  form  the 
roots,  which,  in  their  descent,  continue  to  deposit  the  ivory 
around  them.  During  this  process,  previous  to  the  com- 
pletion of  the  outer  shell,  we  have  the  preparation  for  the 
formation  of  the  enamd, 

FORMATION  OF  THE  ENAMEL, 

A  diversity  of  opinion  is  entertained  as  to  the  manner  in 
which  the  enamel  is  formed.  The  doctrine  most  prevalent 
at  one  period,  was  that  the  inner  membrane  of  the  dental 
sac  made  a  deposition  of  the  enamel  fluid,  which  by  a  pro- 
cess of  condensation  resembling  crystallization,  ultimately 
attained  the  extreme  hardness  and  beautiful  polish  char- 
acteristic of  enamel. 

The  most  recent  observations,  however,  seem  to  prove 
that  there  is  an  especial  apparatus .  provided  for  this  pur- 
pose, called  by  Raschkow,  the  adamantine  organ — and  by 
Goodsir,  the  granular  svbatance,  which  is  described  as  being 
within  the  dental  sac,  and  becoming  gradually  absorbed ; 
and  that  when  the  ivory  is  complete,  the  interior  of  this 
sac  is  observed  to  present  a  "  villous  and  vascular  appear- 
ance," having  a  thin  layer  of  this  granular  substance  upon 
it,  which  layer  is  regarded  as  the  enamel  organ  or  membrane, 
the  matrix  by  which  the  enamel  is  furnished. 

Professor  Harris  also  embraces  this  view  from  dissecting 
the  alveoli  of  a  pig,  and  afterwards  those  of  a  "  human* 
foetus  at  the  fourth  month,"  where  he,  for  the  first  time, 
saw  this  granular  substance,  and  was  convinced  that  its 
office  was  the  furnishing  the  enamel,  and  that  his  previous 
views  were  incorrect.* 

The  microscope  of  Mr.  Nasmyth  demonstrates  that  the 
enamel,  as  well  as  the  ivory,  consists  of  cells,  and  that  it 
is  by  the  calcifying  of  these  cells  that  the  enamel  is  formed, 
the  deposit  being  first  made  on  the  prominences  of  the 
tooth,  then  over  the  surface  of  the  crown  and  body,  down 
to  the  neck,  where  it  ceases. 

*  See  Harris*!  Principles  and  Practice  of  Dental  Surgerj. 
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The  enamel  is  represented  ae  being  deposited  in  mil 
particles  of  a  calcareous,  crystalline  character,  neitlier  i 
compact,  nor  firm,  but  soon  becoming  solid  and  stron 
adhering  to  the  surface  of  the  ivory  ;  its  fibres  being  \ 
pendicular  to  t 
having  a  difier 
direction    fr 
those  of the ivo 
We  select  f« 
Mr.  Nasmyth  t 
accompanyii 
figure,    whic 
shovB  all  the  di 
ferent  atmctun 
entering  into  tb 
composition  of 
tooth,astheblooi 
vessels,  pulp>  <»ll 
of  pulp,  their  con- 
version into  den- 
3  tine,  enamel,  and 
cementum,    at  a 
single  glance,  and 
which    we    have 
introduced     here 
at    the    close    ol 
their  deocription, 
in   order  that  a 
proper  estimate 
may  be  formed  of 
this  gentleman's 
views  of  the  mode 
in  which  teethare 
formed. 

Fio,  72,  1  1  Blood  Tessels  and  capill3r1«)  of  the  pulp.  2  9  Cells  in  pro- 
cBis  of  convergion  into  iTory  or  dentine,  3  3  Line  ihoiting  the  traniition  of 
theie  cells  into  Ihe  structure  of  dentine  more  clearly.  4  4  The  denliDe.  5  S 
Eaamel.    6  6  Cortical  jubilance  or  cruel*  pelrosa. 
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CHANGES  PRODUCED  ON  THE  UPPER    AND    LOWER  JAW  AND  FACE, 
FROM  THE  DEy£L0PME2rr  OF  THE  TEETH. 

During  the  period  of  the  first  and  second  dentition,  great 
and  obvious  changes  are  noticed  in  the  face,  resulting  from 
changes  occurring  in  the  upper  and  lower  jaw  bones,  from 
development  of  the  teeth. 

The  principal  of  these  changes  we  will  briefly  notice,  to 
impress  upon  the  student  the  great  and  commanding  in- 
fluence which  the  teeth  simply  exert  during  their  develop- 
ment, in  producing  the  various  configurations  of  the  face, 
observed  at  different  periods.  The  first  we  notice  is  in  the 
denial  arches.  The  maxillary  bone,  as  stated  in  another 
place,  presents  in  the  first  instance  a  simple  groove,  scarcely 
perceptible  when  the  tooth  germs  are  present,  but  which 
soon  becomes  partitioned  off  and  formed  into  alveoli  for  the 
accommodation  of  the  two  sets  of  teeth.  After  the  per- 
manent set  have  completed  their  eruption,  we  find  but  a 
single  range  of  alveoli ;  and  when,  as  in  old  age,  the  teeth 
are  lost,  the  alveoli  are  destroyed  and  the  arches  again  re- 
turn to  their  original  embryo  state. 

The  alveolar  arches,  when  the  teeth  are  being  developed, 
show  striking  changes  in  their  length  and  height  The 
length  of  the  arches  depends  upon  the  volume  and  number 
of  the  teeth^  and  Blandin  says  it  may  be  safely  asserted 
that  the  arches  grow  from  the  "  beginning  of  life,"  to  the 
full  development  of  the  dens-sapientae.  These  arches,  in 
the  adult^  are  separated  by  drawing  a  transverse  line  in 
front  of  the  first  molar,  into  an  anterior  and  a  posterior 
portion. 

All  the  alveoli  belong  to  the  first  portion  till  the  appear- 
ance of  the  first  permanent  molar  in  the  fifth  year.  The 
alveolar  arch  now  extends  itself  back  to  make  room  for 
the  second  molar  and  wisdom  teeth,  and  on  their  appear- 
ance^ the  anterior  and  posterior  portions  are  of  equal 
length. 

The  changes  in  height  of  the  alveolar  arches,  seem  to 
be  regulated  by  the  development  of  the  roots  of  the  teeth. 
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About  the  fifth  or  sixth  year,  Blandin  makes  the  archec 
attain  their  maximum  height ;  and  as  we  depart  from  t 
period,  either  forward  or  backward,  they  "gradually 
minish." 

The  base  of  the  lotaer  jaw  exhibits  changes  during  t 
development  of  the  teeth ;  being  arched  upwards  and  bac 
wards  in  the  young  and  the  aged,  but  lying  horizontal 
the  adult    The  angle  of  the  lower  jaw  is  very  obtuse  i 
the  foetal  and  young  subject ;  in  the  adult  it  contracts  i 
a  right  angle ;  while  in  old  age  it  again  opens,  or  return 
to  the  infantile  state.    The  mental  prominence^  in  the  infc 
rior  maxilla,  is  most  projecting  when  the  angle  is  obtuie 
as  in  the  young  and  the  aged ;  while  in  the  nearly  righi 
angle  of  the  adult  it  is  much  less  so.    The  condyloid  and 
coronoid  processes^  instead  of  presenting  the  vertical  di- 
rection of  the  adult,  look  backwards  and  upwards  in  the 
child,  and  the  very  aged.    The  coronoid  processes  in  the 
young,  are  higher  than  the  condyloid ;  in  the  adult,  they 
are  nearly  on  the  same  level ;  and  in  the  aged  they  again 
return  to  their  early  state. 

The  inferior  dental  canal  does  not  exist,  except  in  the 
form  of  the  rudimentary  groove,  at  the  earliest  periods;  it 
becomes  developed  when  the  alveoli  are  formed. 

This  canal  occupies,  in  the  adult,  about  the  middle  point 
between  the  alveolar  arch,  and  the  base  of  the  lower  jaw. 
It  is  said  to  be  situated  precisely  at  the  lower  portion  of 
the  alveoli,  in  the  young  subject;  and  in  the  aged,  it  is 
found  at  the  superior  border  from  the  loss  of  the  alveoli. 
In  first  dentition  it  is  large,  and  gradually  disappears  on 
the  shedding  of  the  teeth. 

The  anterior  dental  or  mental  forameny  according  to  Mr. 
Duval,  is  situated,  at  birth,  near  to  the  symphysis ;  and  in 
proportion  to  th^  development  of  the  teeth,  is  carried  back- 
wards. At  first,  it  is  between  the  canine  and  first  molar. 
When  the  milk  teeth  are  fully  developed,  it  is  more  poste- 
rior ;  and  on  the  appearance  of  the  large  molars,  it  occupies 
the  point  between  the  two  temporary  molars,  or  future 
bicuspids. 
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The  m/to  orKtat  foramen  of  the  apper  jaw  preaents  aim- 
iUr  changes.  It  u  found,  at  birth,  to  correspond  with  the 
point  between  the  canine  and  first  molar;  after  this,  to 
become  more  poeterior  on  the  completion  of  first  dentition; 
and  when  the  first  permanent  molaris  appears,  to  occupy 
the  UBOal  adult  point,  namely,  on  a  line  between  the  two 
biciupid& 

The  pterj/goid  proeeaaea  of  the  sphenoid  are  also  affected, 
and  undergo  changes  during  the  development  of  the  teeth. 
M.  Blandin  says  these  processes  are  to  the  superior  dental 
arch,  what  "the  posterior  border  and  angle  are  to  the 
inferior."  Both  are  alike  points  of  support  to  the  alveolar 
arches;  and  both  also  undergo  similar  changes  in  the 
derelopment  of  the  teeth.  At  birth  these  processes,  like 
the  posterior  of  the  lower  jaw,  look  very  obliq^uely,  for- 
wards and  downwards.  In  the  adult  they  take  the  verti- 
cal position;  and  in  old  age  they  again  return  to  their 
primitive  oblique  coaditioa. 

The  maxiUary  tvberosUy  also  undergoes  important 
changes  during  the  development  of  the  teeth.  Before  the 
time  of  their  eruption,  this  tuberosity  is  large,  from  lodg- 
ing the  greater  molars ;  but  after  their  appearance,  it  in  a 
great  measure  disappears,  and  still  can  be  seen  to  exist, 
notwithstanding  M.  Blandin's  opinion  to  the  contrary. 

The  roots  of  the  superior  middle  molars  of  the  upper 
jaw  exert  a  decided  influence  upon  the  floor  of  the  max- 
illary sinus.    In  the  rudimentary  state  their  action  is  not 
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confignration  of  the  face.    This  is  so  manifest  that 
deem  any  fiirther  remarks  on  the  subject  unnecessary. 

FUNCTIONAL  RELATIONS  OP  THE  TEETH. 

The  relations  of  the  teeth,  in  their  healthy  functioi 
action,  are  varied,  and  are  of  great  importance.    They  a 
in  the  first  place,  the  immediate  instruments  in  mastit 
tion — a  process  forming  one  of  the  essential  and  prelin 
nary  steps  in  the  function  of  digestion.    By  the  inciso 
the  food  is  divided ;  by  the  canine  it  is  torn  in  pieces ;  ai 
by  the  molars  it  is  compressed,  triturated,  and  reduced  i 
still  smaller  fragments  adapted  to  the  digestive  powers  i 
the  stomach. 

The  teeth  also  form  a  wall  or  hedge,  nicely  suited  t 
retain  the  saliva  and  other  fluids  in  the  mouth.  They  ait 
in  articulation.  All  know  how  the  loss  of  the  teeth  affect 
the  pronunciation ;  how  the  sounds  are  less  clear  and  dis- 
tinct, and  speech  becomes  often  fatiguing,  difficult,  and 
unintelligible.  The  incisors  are  of  more  importance  in 
articulation  than  any  others;  next  in  order  are  the  ca- 
nine ;  and  lastly,  the  molares. 

They  also  conduct  impressions  to  the  brain,  by  trans- 
mitting them  to  the  fifth  and  auditory  nerves;  and,  finally, 
in  some  of  the  lower  animals  they  form  the  principal 
weapons  of  defence,  as  well  as  of  attack. 

The  teeth  are  connected,  directly  or  indirectly,  with  the 
whole  body,  and  all  its  organs  and  functions.  We  there- 
fore postpone  any  further  remarks  on  their  relations,  till 
the  several  organs  shall  have  come  under  examination. 

VARIETIES  m  THE  TEETH. 

These  varieties  are  multiplied,  and  have  been  arranged 
in  reference  to  the  agre,  the  individual,  and  the  ra>ce. 

Under  the  head  of  development,  much  has  already  been 
said  as  to  the  appearance  of  the  teeth  at  different  ages. 
We  will  therefore  simply  remark,  in  the  language  of  Mr. 
Blandin:  "In  the  very  young  child  the  crown  is  formed 
before  the  ossification  of  the  root  commences.    At  an  age  a 
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little  more  advanced  the  crown  of  the  tooth  is  beginning 
to  wear  away  before  the  root  is  entirely  completed.  In 
the  adult  the  crown  has  lost  its  points  and  the  root  at- 
tained its  full  development.  Finally,  in  old  persons,  the 
crown  is  sometimes  completely  worn  away,  whilst  the  root 
still  remains  almost  in  a  perfect  state."  The  destruction 
of  the  teeth  is  therefore  regarded  as  a  useful  criterion  in 
determining  the  age. 

The  indimdiml  varieties  of  teeth  are  numerous,  and  refer 
to  their  number,  situation,  form,  direction,  and  structure, 
already  treated  under  the  head  of  irregrdarities  of  the  teeth, 
which  see. 

The  varieties  according  to  race  are  extremely  limited. 
The  blacks  have  them,  it  is  considered,  somewhat  larger, 
longer,  and  more  oblique  than  the  white.  As  to  the  cus- 
tom of  staining  and  filing,  which  some  nations  adopt,  such 
habits  cannot  properly  be  considered  under  the  head  of 
varieties. 

SECTION    IV. 
BL00D-VBSSEI5  OF  THE  TEETH.   (Fig.  73.) 

The  arteries  supplying  the  teeth  come  from  the  internal 
maxiUary.  This  is  a  branch  of  the  external  carotid.  The 
external  carotid  is  one  of  the  two  divisions  of  the  common 
carotid,  and  extends  from  the  top  of  the  larynx  to  the  neck 
of  the  condyle  of  the  lower  Jaw,  and  meatus  auditorivs  extemus. 

It  is  at  the  upper  part  of  the  larynx  or  thyroid  cartilage 
that  the  common  carotid  arteries  make  their  division  into 
external  and  internal  carotid. 

The  common  carotids  (xapo,  the  head,  wj,  the  ear,)  arise 
low  down  in  the  neck  at  its  base.  The  right  common  ca- 
rotid comes  from  the  arteria  innominata,  the  left  from  the 
arch  of  the  axyrta.  Both  ascend  the  neck,  covered  first  by 
the  platysmxi  and  superficial  fascia,  along  the  inner  margin 
of  the  stemo-deido  mxistoid  muscles,  to  the  top  of  the  thyroid 
cartilage,  where,  as  we  have  just  stated,  they  divide  into 
the  external  and  internal  carotids. 
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The  externtd   givta 
several  branchefl.    The 
tental  fnoxtSaiy,  howei 
is  the  only  one  claimi 
atteatioQ   in   the  presc 
place.    To  expose  this  ti 
eel,   the    zygomatic    an 
should  be  sawn   throng 
at  each  end,  and  tanu 
down.    The  temporal  mm 
cle  is  to  be  divided  at  it 
insertion  into  the  corontnt 
process,    and    turned    qj 
The  ramns  of  the  jaw  di. 
vided  in  its  middle,  dien- 
ticulated  and  remored,  the 
vessel  is  now  brought  to 
view. 

It  will  be  seen  to  con^ 

mence  in  the  substance  of 

the  parotid  gland,  near  the 

meatus    cxtemua,    to    pass 

obliquely  forwards  behind 

the  neck  of  the  lower  jam; 

tiicn  between  the  two;>fer- 

ygoid  muscUi, 

often  winding 

round  the  oat- 

er    surface   of 

the   extcTnal 

pterygoid  at 

its     origin. 

From   this    it 

proceeds   to   the  tuberosity  of  the  superior  maxilla,  and 
finally  bends  down  into  the  pterygo  maxiUary  fossa,  to 

Flo.  73,  A  rapreienti  the  *rl«riei  auppljJDg  ooe  side  or  tbe  f*c«  and  moutb. 
1  1  ExlemBl  carotid  irierj.  S  Inferior  maxilla  wilh  its  exterior  wall  ra> 
moved,  K  SI  to  cxpoM  the  inferior  dental  artery,  and  roots  of  the  taett. 
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tenninate  by  sending  off  several  branches.  Its  branches 
supplying  the  teeth  are, 

L  The  superior  dental  or  alveolar. 

2.  Infra  orbitar. 

3.  Inferior  dental  or  maxillary. 

The  superior  dental  artery  comes  off  from  the  internal 
maxillary,  at  its  entrance  into  ihepterygo  maocUlary  fossa; 
it  then  winds  round  the  maanUary  tuberosity,  sending 
branches  through  the  posterior  dental  canals  to  supply  the 
molares  and  the  antrum,  and  finally  proceeds  forward  upon 
the  alveolar  processes,  supplying  their  cavities,  and  the 
gums.  Those  branches  going  to  the  teeth  enter  by  the 
foramen  at  the  apex  of  the  roots,  and  are  distributed  over 
the  pulps. 

The  infrorcrhital  artery  arises  from  the  internal  maxil- 
lary in  the  upper  part  of  the  j^^erygro  majociUary  fossa,  enters 
the  infra  orbital  canal,  traverses  its  whole  extent  along 
with  a  nerve  of  the  same  name,  and  emerges  upon  the 

3  Pbtterior  mental  foramen,  which  gires  passage  to  the  inferior  dental  artery. 

4  Anterior  mental  foramen,  where  the  same  artery  makes  its  exit.  5  5  The 
anterior  and  inferior  wall  of  the  superior  maxilla  remored,  so  as  to  exhibit 
the  antrum,  roots  of  the  teeth,  and  arteries  supplying  each.  6  Infra-orbitar 
foramen,  for  the  passage  of  the  infra-orbitar  ressels.  8  Nasal  process  of  su- 
perior maxilla.  9  Pterygoideus  internus  muscle.  10  Angle  of  inferior  max- 
illary bone.  11  Orbit  of  the  eye.  12  Superior  thyroid  artery.  13  13  Facial 
artery.  1 4  Terminating  branch  of  the  lingual.  15  Where  the  external  carotid 
terminates  by  diTiding  into  the  internal  maxillary  and  temporal.  16  Temporal 
artery.  17  Internal  maxillary.  18 18  Inferior  dental  artery.  19  Deep  temporal 
branch.  20  Transrerse  artery  of  the  face.  21  21  Muscular  branches.  22  Alre- 
olar  branch.  23  Posterior  dental  branch.  24  Where  the  infra  orbital  artery 
terminates.    25  Nasal  branch  of  the  facial.    26  Sub-mental  branch. 

Flo.  73,  B  represents  chiefly  the  external  carotid  artery,  and  its  branches 
which  supply  the  exterior  head,  face,  and  part  of  the  neck.  1  Common  ca- 
rotid artery.    2  External  carotid.    3  Internal  carotid.    4  Superior  thyroid. 

5  Lingual.  6  Facial  branches  of  external  carotid.  7  Sub-mental.  8  Inferior 
coronary.  9  Superior  coronary  branches  of  facial.  10  Occipital.  11  Infe- 
rior pharyngeal  branches  of  external  carotid.  12  12  13  Branches  of  occipital* 
14  Posterioivauricular  branch  of  external  carotid.  15  TransTcrse  facial.  16 
Posterior  temporal.  17  Middle  temporal.  18  Anterior  temporal  branches  of 
the  temporal  artery.  19  Supra  orbitar,  a  branch  of  the  ophthalmic.  20  Sub- 
claTian,  a  branch  of  the  arteria  innominata  on  the  right,  and  the  aorta  on  the 
left. 
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face  at  the  infra  orbital  foramen^  anastomosing  with  \ 
facial  and  transverse  facial  arteries.  Just  before  it  emerg 
it  sends  down^  in  the  anterior  dental  canal,  a  branch 
supply  the  incisors  and  cuspidati,  and  also  the  linu 
membrane  of  the  antrum. 

The  inferior  dental  arises  from  the  internal  maxilla 
behind  the  neck  of  the  lower  jaw,  descends  to  the  post 
rior  mental  forameny  which  it  enters  along  with  the  denfa 
nerve;  thence  it  passes  along  the  canal  beneath  the  rooi 
of  the  teeth,  sending  up  into  each,   in  its  course,  smai 
twigs  which  supply  the  molars.    When  opposite  the  bicui 
pid,  it  divides  into  two  branches — the  one  being  the  cod 
tinned  trunk  which  proceeds  forwards  to  the  symphysiB 
supplying   the  anterior  teeth,  while  the  second  brand 
passes  out  at  the  anterior  mental  foramen,  upon  the  side 
and  front  of  the  chin,  anastomosing  with  branches  of  the 
facial  artery. 

The  internal  maxiUary  vein,  made  up  of  the  veins  corre- 
sponding to  the  several  branches  of  the  internal  maxillary 
artery,  returns  the  blood  of  the  artery,  and  passing  behind 
the  neck  of  the  jaw,  unites  in  the  substance  of  the  parotid 
with  the  temporal  vein — the  junction  of  the  two  mainly 
forming  the  external  jugular,  which  passes  superficially 
down  the  neck,  to  terminate  in  the  subclavian  vein. 

THE  NERVES  OF  THE  TEETH.   (Fig.  74.) 

The  nerves  supplying  the  teeth  come  from  the  fifth  pair, 
and  are  nerves  of  sensation.  The  fifth  nerve  can  be  traced 
to  the  spinal  cord,  having  its  roots  in  the  anterior  and  pos- 
terior columns ;  hence  it  is  called  the  cranial-spinal  nerve. 
Being  a  spinal  nerve,  it  has  on  its  posterior  root  a  ganglion, 
and  the  junction  of  the  anterior  and  posterior  roots  consti- 
tutes properly  the  fifth  nerve.  It  is  seen  to  emerge  at  the 
side  of  the  Fons-varolii  on  the  anterior  part  of  the  cms- 
cerebeUi,  At  this  point  it  is  composed  of  from  80  to  100 
filaments,  which  pass  forward  in  a  canal  of  the  dura-mater 
upon  the  anterior  surface  of  the  petrous  bone,  in  a  depres- 
sion of  which  it  eximnds  into  a  ganglion  called  the  Gasse^ 
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na»  gaMgHtm.    On  the  under  Btirfoce  of  thiB  ganglion  is 
Wen  the  ulterior  root,  having  no  connection  vith  it  and 
being  the  motor  portion. 
From  the  gasserian  ganglion  proceed  three  hranches, 

1.  The  ophthalmic, 

2.  The  saperior  maxillary, 

3.  The  inferior  maxillary  nerve. 

The  two  latter  fornish  the  branches  supplying  the  teeth. 
The  atipenor  maxSlarrf  nerve  _     _ 

ariBea  from  the  middle  of  the 
ganglion  of  Oasser,  passes 
forwards  through  the/ora- 
HwaroAiiuIuiRoftheaphenoid 
hone,  into  the  pterygo-max- 

illary  fossa — at  this  point  it  , 

■ends  off  several  branches, 

two  of  which  descend  to  join 

the  ganglion  of  Meekd.    The  s 

main  trunk  is  continued  for- 

nrd  with  the  artery  in  the 

afra  orbital  canal,  a^  the  in- 
fra orbital  nerve,  and  finally 

emerges  at  the  infra  orbital 

/oramen  between  the  levator 

Ubii  superior  is  al^ne  nasi, 

tnd  levator  anguli  oris  muscles,  anastomosing  with  the 

nasal   branch  of  the  opbtlialmic,  anil   the  portio-dura  of 
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the  seventh.    The  infra  orbital  nerve,  just  before  emergi 
sends  down  in  the  anterior  dental  canal,  in  front  of  i 
antrum,  the  anterior  dental  nerve^  which  gives  off  fllamei 
to  supply  the  incisors,  canines,  and  bicuspids  of  the  up] 
jaw,  as  well  as  the  lining  membrane  of  the  antrum.    Tb 
accompany  the  arterial  twigs  and  enter  the  apex  of  t 
roots  in  a  similar  manner.    An  anastomosis  occurs  betwe 
the  anterior  and  posterior  dental  nerves.    The  posteri 
dental  nerves  come  off  from  the  superior  maxillary  in  tl 
pterygo  maxillary  fossa;  they  consist  of  two   or  thn 
branches,  which  enter  the  posterior  dental  canals  upon  tb 
tuberosity  of  the  superior  maxillary  bone,  and  supply  th 
molares,  the  contiguous  gums,  and  buccinator  muscle. 

The  superior  maxillary  nerve  is  connected  with  tb 
ganglion  of  Meckel,  called  also  spheno-palatine,  from  whid 
three  sets  of  branches  are  found  to  proceed — the  one  pasa 
ing  downwards,  the  inferior,  the  second  going  backwards, 
the  posterior,  while  the  third  proceeds  inwards,  and  is  the 
internal  set. 

The  ganglion  of  Meckd  is  situated  in  the  pterygo-maxil- 
lary  fossa  between  the  pterygoid  processes  and  the  tuber- 
osity of  the  superior  maxilla,  surroupded  by  adipose  mat- 
ter and  branches  of  the  internal  maxillary  artery.  The 
first  set  of  branches,  the  inferior,  proceeding  from  this 
ganglion,  descend  the  posterior  palatine  canal.  They  are 
four  or  five  in  number  and  receive  the  name  of  the  jxiZo^tne 
nerves.  As  they  approach  the  palate  they  divide  into  an 
anterior,  posterior,  and  middle  set  of  filaments;  the  ante- 
rior proceeds  forwards  above  the  mucous  membrane  in  a 
groove  on  the  inside  of  the  alveoli,  supplying  these  parts, 
while  the  posterior  and  middle  are  distributed  to  the  soft- 
palate,  tonsils,  and  uvula. 

Derre.;  19  TerminatiDg  branches  of  iofra  orbital ;  90  Orbittr  branch  upon 
the  malar  bone ;  31  Pterygoid  branches  from  Meckel^  ganglion ;  5S  Ante- 
rior branches  of  the  inferior  maxillary,  or  third  division  of  the  fifth ;  S3 
Lingual  or  gustatory  branch  of  the  inferior  maxillary,  joined  by  the  ebordm 
tympani;  24  Inferior  dental  nerve,  and  branches  supplying  the  teeth;  35 
Mental  branches ;  26  Superficial  temporal  nerre ;  37  Auricular  branches ; 
28  Mylo-hyoid  branch. 
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The  posterior  branch,  called  the  pta^ffoid  or  vidian* 
puBes  from  the  ganglion  of  Meckel  in  the  backward  direc- 
tion, through  the  ridian  canal  at  the  root  of  the  pterygoid 
proceM,  then  enters  the  craDium  through  the  foramen 
laoenun  medios,  and  divides  into  an  tn/emr  and  superior 
branch.  The  former,  called  the  carotid  branch,  entera  the 
caTemoos  nnos  and  unites  with  the  plexus  surrounding 
the  carotid  artery,  formed  by  the  ascending  branches  of 
the  superior  cerrical  ganglion.  The  8'iq>erior  branch  rep- 
reaeots  rather  the  continned  trunk  of  the  vidian,  and 

*  Very  great  MnfoiioD  of  deicriplion  ind  wide  diienilj  of  opinioo  proTaU 
■■eng  uataMiiiti  in  ngud  to  thii  nerra  »nd  ill  cooneclioui.  Bj  aoine  it  ii 
ngudedukMiMOt7iMrre,comiii5offrroDi  the  firth  pair.  Bj  others  it  ii  coo- 
•idwed  u  k  tjinpallietio  DBrre  origiDating  from  Mecbcl**  ganglion,  and  binding 
tigither  the  Tkrioui  supaificiai  and  deep  nerrei  of  thi»  regton. 

Before  it*  enUrance  into  the  Uatta  falhpii,  it  ii  found  to  connect  itself  by 
Uimenli  with  nunj  nenei  at  the  baie  of  the  skull,  entering  tbe  hioliu.  It  is 
■riinarilj  de3cribed  as  uniting  with  the  facial  at  its  angle,  where  (he  M«< 
— iiatie  gttts/bndt  (or  gBagKfbmii)  is  found.  The  researches  of  Moigaato, 
Briaton,  mmI  Halagali,  tfaow  that  lhi«  intumescence  does  not  belong  to  lb* 
beial,  bat  to  a  third  dirision  of  the  old  seTenth  nerre,  first  described  b;  Hia- 
bmg,  and  failed  by  bim  portin  inttnntiia,  because  it  lies  t>etween  Ibe  facial 
Hd  auditory  nerre*.  It  ia  clearly  traced  into  the  medulla  oblongata  in  on* 
luvetioD,  and  iaio  this  geniculate  ganglion  in  the  other.  Malagati  infers  from 
Ui  ne«Dt  investigatioDS  that  tbta  portie  inUrnuilia  is  really  a  nerre  of  organic 
lib,  entering  the  brain,  and  asiociating  the  ear  with  that  liscus  as  well  as  with 
lb*ri*cer«  of  the  thorax  and  abdomen — a  theory  which  accounts  for  the  re- 
■aikabla  lympathies  known  to  exist  between  the  ear  and  these  Tsrioua  organ*, 
bow  it  is  with  Ihii  gnucHU*  gm»glioit,  that  the  luperior  branch  of  the  vidian 
(aniM  ptfroiM  n^tificialU  bh^jot  of  Arold)  is  connected.  With  it  also  is  joined 
IblacrenupttnnufHpo^lrielij  minor,  which  may  be  regarded  either  as  a  branch 
tf  tb«  optic  ganglion,  (w  of  the  tympanic  plexus.  In  any  case,  however,  it  eon* 
Meti  Ibc  glaua  plmjugtal  witb  this  petrosal  branch  of  the  ridiao,  through  Uw 
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passes  beneath  the  ganglion  of  Gasser  and  the  dura  mat 
outwards  and  backwards  upon  the  anterior  cerebral  si 
face  of  the  petrous  bone,  to  the  hiatus  faUcpiiy  which 
enters.    In  this  canal  it  joins  the  portio  dura,  and  accoi 
panics  this  latter  nerve  to  the  posterior  part  of  the  tymp 
num,  where  it  then  leaves  the  portio  dura  by  entering  tl 
cavity  of  the  tympanum,  and  here  receives  the  name  » 
chorda  tympani.    Its  entrance  into  the  tympanum  is  belo 
the  pyramid,  and  from  this  point  it  crosses  the  cavity  bi 
tween  the  long  leg  of  the  incus,  and  handle  of  the  malleua 
then  it  emerges  along  with  the  tendon  of  the  laxator  tym 
pani  muscle  by  the  glenoid  fissure,  and  now  runs  forwardi 
and  inwards,  joining  in  its  course  the  gustatory  nerve  ac 
far  as  the  submaxillary  gland,  at  which  point  it  joins  the 
submaxillary  ganglion.    This  ganglion  is  found  at  the 
posterior  part  of  the  submaxillary  gland. 

Tlie  vidian  nerve,  by  this  lengthy  and  circuitous  course, 
establishes,  says  Mr.  Harrison,  several  very  interesting  re- 
lations :  by  it,  the  ganglion  of  Meckel,  the  superior  cervi- 
cal ganglions  of  the  sympathetic,  and  the  submaxillary 
ganglion,  are  all  connected.  It  also  unites  the  superior 
and  inferior  maxillary  nerves,  and  both  to  the  portio  dura. 

The  third  set  of  branches  from  Meckel's  ganglion  pass 
inwards,  and  are  called  the  nasal  or  splicno-pdlatine.  These 
(often  only  a  single  branch)  pass  through  the  spheno- 
palatine foramen  and  then  separate  into  five  or  six  branches, 
which  supply  the  mucous  membrane  of  the  upper  and  mid- 
dle spongy  bones.  One  long  branch,  called  the  nerve  of 
Cotunnius  or  naso-palatine,  is  seen  to  descend  along  the 
septum-nasi  as  far  as  the  foramen  incisivum,  at  which 
point  it  meets  th^  anterior  branches  of  the  palatine  nerves, 
and  also  here  a  small  ganglion  is  spoken  of,  but  difficult 
to  be  distinguished. 

An  orbital  branch  comes  oflf  next  from  the  superior  maxil- 
lary, this  gets  into  the  orbit  through  the  spheno-maxillary 
fissure,  and  there  divides  into  a  temporal  and  a  molar 
branch.  The  former  is  traced  through  the  malar  bone  into 
the  temi^oral  fossa,  accompanies  the  temporal  artery,  and 


THB  RSBTEB  OF  THE  TEETH.  267 

is  spent  upon  the  side  of  the  head  and  temple ;  the  malar 
branch  also  passes  through  the  malar  bone  and  is  dis- 
tributed to  the  muscles  and  integuments  upon  this  bone. 

The  inferior  maxillary  nerve  forms  the  third  and  largest 
division  of  the  fifth.  It  arises  from  the  lower  portion  of 
the  Gasserian  ganglion^  passes  through  the  foramen  ovale 
of  the  sphenoid  bone^  and  as  it  leaves  this  foramen  unites 
with  the  motor  root,  and  then  divides  into  two  branches, 
an  external  or  superior,  and  internal  or  inferior. 

The  inferior  gives  off  the  branch  which  supplies  the  teeth 
of  the  lower  jaw.  This  is  the  inferior  dental  nerve.  Jt 
separates  from  the  gustatory  nerve,  and  descends  between 
the  pterygoid  muscles,  along  the  ramus  of  the  lower  jaw 
to  the  posterior  dental  foramen  into  which  it  enters.  It  now 
proceeds  along  the  canal  in  the  inferior  maxillary  bone, 
supplying  the  teeth  in  its  course  to  the  anterior  dental  fo- 
ramen through  which  it  emerges,  and  is  distributed  to  the 
muscles  and  integuments  of  the  lower  lip  and  chin ;  at  this 
latter  foramen  a  small  branch  is  continued  forward,  the 
incisive  branch,  to  supply  the  incisor  teeth. 

The  mylo-hyoideus  is  the  only  branch  generally  given  oflF 
by  the  inferior  dental  nerve.  It  comes  oflf  at  the  posterior 
dental  foramen  and  passes  along  a  groove  on  the  inferior 
maxillary  bone,  to  the  mylo-hyoid  and  digastric  muscles. 

The  gustatory  is  the  next  in  size  of  the  internal  or  lower 
division  of  the  inferior  maxillary.  It  connects  with  the 
inferior  dental,  and  is  joined  by  the  chorda-tympani  soon 
after  this  junction.  It  descends  between  the  ramus  of  the 
lower  jaw  and  the  internal  pterygoid  muscle;  proceeds  ob- 
liquely forwards  above  the  submaxillary  gland  and  mylo- 
hyoid muscle,  accompanied  by  the  duct  of  Wharton,  and  is 
distributed  to  the  lateral  and  anterior  parts  of  the  tongue. 
The  gustatory  gives  off,  in  this  course,  filaments  to  the 
pterygoideus  intemus,  the  pharynx,  tonsils,  muscles  of  the 
palate  and  the  gumSy  as  well  as  communicating  branches 
with  the  lingual. 

The  auricular  is  the  smallest  branch  of  the  inferior  divis- 
ion, it  passes  posterior  to  the  neck  of  the  lower  jaw  and  in 
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front  of  the  meatus  externus,  supplying  the  articulaium 
the  jaw,  the  meattis  avditoriuSy  the  carUlagea  <^the  eaty  an 
then  mounting  over  the  zygoma,  divides  into  anterior  an 
posterior  branches,  which  follow  the  course  of  the  tempon 
artery.    This  nerve  connects  with  the/octal.    The  superio 
division  of  the  inferior  maxillary  nerve  has  the  moto: 
trunk  and  divides  into  the  masaetery  the  deep  temporal^  tiu 
buccal,  and  the  pterygoid  branches. 

The  masaeter  nerve  passes  in  front  of  the  neck  of  the 
lower  jaw  and  the  insertion  of  the  temporal  muscle,  through 
the  sigmoid  notch,  and  is  distributed  to  the  masseter  mus- 
cle. The  deep  temporal  nervea  ascend  to  the  temporal  mus- 
cle, in  which  they  are  lost.  They  are  two  in  number,  an 
anterior  and  a  poaterior. 

The  bticcal  nerve  goes  between  the  pterygoid  muscles, 
giving  some  filaments  to  these,  and  is  then  distributed 
upon  the  buccinator,  forming  a  plexus  upon  this  muscle 
with  the  infra-orbital  and  the  facial.  The  pterygoid  nerve 
consists  of  two  or  three  branches,  which  go  to  the  ptery- 
goid muscles. 

SECTION   V. 
COMPARATIVE  ANATOMY  OP  THB  TEETH. 

The  examination  of  similar  organs  in  the  inferior  ani- 
mals, has  always  been  a  subject  of  deep  interest  and  close 
study  to  the  anatomist  and  physiologist,  and  always  re- 
garded by  them  as  essential  to  the  full  understanding  of 
the  structure  and  functions  of  the  various  organs  of  the 
human  body — to  the  full  development  of  medical  science. 

What  is  true  of  the  body,  as  a  whole,  applies  with  equal 
force  to  its  several  parts.  Each  organ  finds  its  analogue 
in  some  one  or  more  of  the  inferior  animals;  and  the  teeth, 
as  forming  parts,  and  indispensable  parts,  of  the  human 
frame,  come  in  equally  for  their  share  of  examination,  in 
this  comparison  of  organs,  among  the  inferior  animals. 

The  importance  of  this  subject  has  now  fully  aroused 
the  master  spirits  of  the  profession  to  investigation  in  this 


OOMPAEATEVB  AKAIOMT  OF  THB  TEKTH.  269 

department  of  scientific  and  practical  research ;  and  their 
labors  have  already  been  crowned  with  the  most  useful 
and  happy  results. 

Cfuvier  and  Oweriy  with  many  others,  have  shown  that 
the  teeth  of  all  animals  obey  the  same  fixed  and  immutable 
law  of  limitation  in  their  form,  size,  structure,  function, 
and  duration — in  a  word,  that  all  the  essential  elements  of 
their  organization  are  obedient  to,  and  governed  by  the 
same  general  laws.  Still  further,  the  teeth  are  now  re- 
garded as  forming  the  most  secure  basis  for  classifying  the 
animal  kingdom;  for  every  class  of  animals  having  the 
farm  of  its  teeth  differing  from  that  of  every  other  class,  we 
readily  recognize  the  distinction,  and  obtain  a  foundation 
of  classification  superior  to  any  other — ^while  from  the 
great  durability  of  these  organs,  and  their  superior  resist- 
ance to  the  process  of  decomposition,  the  geologist  is  fur- 
nished with  a  key  by  which  he  can  unlock  the  history  of 
the  past,  and  testify,  not  simply  of  the  existence  of  ani- 
mals long  since  extinct,  but  accurately  classify,  and  faith- 
fully describe  their  habits,  food,  and  other  peculiarities. 
To  the  dental  student,  therefore,  an  acquaintance  with 
comparative  dental  anatomy,  as  far  as  his  opportunities 
will  allow,  becomes  a  matter  of  great  interest,  and  should 
always  hold  a  high  rank  among  the  various  studies  per- 
taining to  his  profession. 

We  do  not,  by  any  means,  however,  intend  to  enter  into 
any  lengthy  detail  on  comparative  dental  anatomy;  for 
such  an  attempt  would  be  entirely  incompatible  with  the 
limits  of  the  present  work,  as  well  as  altogether  unneces- 
sary since  the  publications  of  Owen,  Blandin,  and  others. 

All  that  we  propose  here,  is  simply  to  give  such  a  general 
outline  as  may  induce  every  student  to  examine  the  sub- 
ject for  himself,  and  so  to  estimate  the  value  of  such 
knowledge  as  to  be  persuaded  to  devote  all,  or  as  much  of 
his  leisure  moments  as  he  can  spare  to  its  study  and 
investigation. 

The  extent  of  the  dental  organs  proper  seems  to  be  lim- 
ited to  the  vertebrated  division  of  the  animal  kingdom,  or 
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confined  to  those  possessing  a  spine.  In  the  invertehra 
instead  of  true  teeth,  the  parts  answering  this  purpose  i 
rather  horny  or  calcareous  indurations. 

The  class  mammalia^  with  but  few  exceptions,  have  teet 
and,  according  to  M.  Geoffroy,  St.  Hilaire,  some  aninu 
which  appeared  to  be  entirely  without  them,  were  found 
possess  them  during  a  portion  of  their  life. 

Every  tooth  in  the  human  subject  consists  naturally 
a  crown,  neck  and  root;  but  this  division  does  not  appl 
to  all  the  mammalia,  for  the  incisors  of  the  rodentia,  an 
the  tusks  of  the  elephant,  are  covered  with  enamel  ovc 
their  whole  extent,  and  are  hence  said  to  be  without  roott 
This  distinction  is,  however,  not  considered  good,  since  per 
tions  of  these  teeth  are  imbedded  like  the  roots  of  all  othen 
in  alveolar  cavities. 

The  teeth  of  the  mammalia  are  divided  into  "  simple 
compound,  and  semi-compound  or  mixed." 

Like  the  human  teeth,  the  simple  have  no  "  anfractuosi- 
ties"  on  their  outer  surface.  The  crowu  consists  of  a  regu- 
lar shell  of  ivory,  covered  with  a  smooth  and  even  layer  of 
enamel. 

The  compound  teeth,  on  the  other  hand,  look  like  several 
teeth  joined  together,  as  they  have  their  surface  presenting 
such  deep  sinuosities,  and  the  cavity  of  the  compound  tooth 
has  as  many  subdivisions  as  there  are  parts  joined  together. 
"A  good  idea,"  says  M.  Cuvier,  "of  the  compound  teeth  of 
animals  may  be  drawn  from  the  human  molar  teeth,  which 
have  a  simple  crown  and  compound  root,  whilst  the  former 
have  generally  a  simple  root  and  compound  crown.  Sup- 
pose the  roots  of  the  large  human  molars,  covered  with 
enamel  and  joined  together  by  cement,  and  you  have  a  type 
of  the  compound  teeth  of  other  manmialia." 

The  teeth  of  the  mammalia  are  also  divided,  like  the 
human  teeth,  into  the  deciduous  or  milky  and  iYie  permanent 
teeth.  The  number  of  teeth  in  this  class  varies  very  much, 
though  less  than  in  the  other  vertebrata.  The  highest 
number  is  stated  to  be  190,  and  only  to  be  found  in  the 
dolphin.    The  form  of  the  teeth  constitutes  the  especial 


OOMPABATIVE  AKATOMT  OF  THE  TEETH.  271 

mark  of  distinction  among  the  different  mammalia.  They 
are  all  received  into  proper  alveolar  cavities,  supported  by 
and  contained  within  the  maxillary  or  intermaxillary  bones. 
The  teeth  of  mammalia  are  also  distinguished  from  those 
of  man  by  their  varied  conformation,  especially  of  the 
crown,  which  is  asserted  to  differ  as  widely  as  the  food  upon 
which  they  each  respectively  subsist  Those  of  the  carniv- 
erous  and  ferocious  class,  which  feed  on  flesh  for  example, 
have  crowns  with  much  stronger  prominences,  and  more 
pointed  and  cutting  edges,  while  those  on  the  other  hand 
which  live  on  vegetable  food,  and  are  peaceable  in  their 
disposition,  have  flat  and  large  crowns. 

The  human  teeth  come  between  these  two  extremes,  and 
partake  of  the  characters  of  both,  and  hence  it  is  that  man 
is  regarded,  as  an  omniverous  animal,  his  teeth  being 
adapted  to  living  on  both  animal  and  vegetable  diet. 

The  teeth  of  the  lower  mammalia  consist,  as  in  man,  of 
ivory  and  enamel,  and  they  are  arranged  in  similar  man- 
ner.  The  animals,  however,  have  a  substance  called  cement^ 
or,  as  Tenon  terms  it,  the  ^^oasemia  cortical  substance;" 
which,  though  existing  in  human  teeth,  is  by  no  means  so 
abundant  or  extensive. 

The  cement  is  harder  than  the  ivory,  but  not  so  hard  as 
enamel.  It  blackens  sooner,  on  exposure  to  heat,  than  the 
latter,  showing  that  it  contains  a  greater  amount  of  animal 
matter.  It  is  said  to  be  so  abundant  in  the  grinders  of  the 
elephant^  as  to  form  about  half  their  volume.  Its  mode  of 
formation  is  not  settled :  some  think  it  is  the  ossification 
of  the  internal  membrane  of  the  follicle — others,  with  Cu- 
vier,  that  the  same  organ  which  secretes  the  enamel,  after 
it  is  formed,  then  furnishes  the  cement  The  chemical 
analysis  of  cement  is  given  as  follows : 

Animal  matter,  43.01 

Phosphate  of  lime,  52.94 

Carbonate  of  lime,  4.03 

The  duration  or  period  of  cp^oivtli  in  the  teeth  of  man  and 
mammalia  varies,  so  much  so  that  in  the  statement  about 
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to  be  made,  the  law  of  fixed  limitation  in  the  growth  of 
organs  would  seem  to  have  some  exceptions.    The  rodeni 
pachydermcUn,  and  cetacecdy  are  cited  as  instances  of  unli 
ited  growth  of  the  teeth,  and  such  indefinite  growth 
is   confined,  almost   in   all   cases,  to  the  incisors  or  ( 
nines.    The  cause  of  this  constant  growth  of  these  tee 
during  life,  is  thus  given  by  M.  Blandin:  "These  teeth 
he  says,  "are  classed  with  those  which  have  no  roots;  the 
internal  cavity  is  conical  in  foruL    The  pulp,  conical  aU 
rests,  by  a  large  base,  upon  the  bottom  of  the  alveolu 
whence  it  receives  its  vessels  and  nerves,  and  not  throug 
the  medium  of  a  pedicle. 

"In  consequence  of  this  arrangement,  it  is  evident  tha 
the  bony  matter  can  never  surround  the  pulp  in  sad 
a  manner  as  to  interrupt  its  functions ;  and  there  is  nc 
reason,"  he  then  adds,  "why  it  should  not  continue  tc 
secrete  this  substance  during  life." 

The  order  in  which  the  teeth  of  mammalia  make  their 
appearance,  is  the  same  as  in  man,  i.  e.  from  before  to  the 
back  part  of  the  mouth.  The  number  of  dentitions  in  some 
of  the  mammalia  is  not  limited  as  in  man.  The  elephant, 
it  is  found,  has  its  molars  renewed  as  many  as  eight  times. 

This  frequent  renewal  of  the  teeth,  it  seems,  is  regulated 
in  proportion  to  the  life  of  the  animal,  as  to  whether  long 
or  short,  and  there  are  but  two  ways  in  which  the  animal 
can  be  kept  supplied  with  teeth,  either  to  replace  by  a  new 
set  when  the  present  ones  are  lost,  or  by  constantly  adding 
new  matter  to  the  base  of  those  already  formed,  as  fast  as 
they  are  destroyed  by  friction  on  their  upper  surface.  The 
teeth  are  liable  to  be  loom  away  from  friction,  some  more 
than  others,  as  the  back  teeth  of  the  elephant  are  not 
so  much  worn  as  the  front.  The  kind  of  food  seems  to 
exert  a  special  influence  in  this  wearing  away ;  those  that 
live  on  grass  and  nuts,  as  the  gramenivora  and  roderUia,  have 
distinct  lines  on  their  cutting  and  grinding  surfaces,  and 
the  direction  of  these  lines  indicates  the  direction  of  the 
teeth  in  the  mastication  of  the  food.  In  the  ruminantia  the 
lines  are  transverse,  showing  that  the  friction  is  from  side 
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to  side,  while  in.  the  rodentia  they  are  antero-posterior, 
showing  the  friction  to  he  from  front  to  hack. 

In  the  camivoray  on  the  other  hand,  or  those  that  live  on 
flesh,  there  is  very  little  wearing  away  of  the  teeth,  scarcely 
any  lines  from  friction  to  he  seen,  and  the  points  and  cut- 
ting edges  are  preserved  to  the  end  of  life.  This  ine- 
quality in  the  wearing  of  the  teeth  has  heen  turned  to 
practical  account  in  determining  the  age  of  the  horse,  and 
the  incisors  are  those  hy  which  the  age  is  known.  '^  The 
nuddle  teeth,  says  M.  Cuvier,  hegin  to  appear  ahout  fifteen 
days  after  hirth,  and  at  two  years  and  a  half  the  middle 
ones  are  replaced ;  at  three  and  a  half  the  two  next  follow, 
and  at  four  and  a  half  the  outermost  or  corner  teeth.  All 
these  teeth  with  originally  indented  crowns,  lose  by  degrees 
this  character  by  detrition.  At  seven  and  a  half  or  eight 
years  the  depressions  are  completely  efiaced,  and  the  horse 
is  no  longer  marked.  The  inferior  canines  appear  at  three 
years  and  a  half,  the  superior  at  four  years.  They  remain 
pointed  until  the  sixth,  and  at  ten  begin  to  peel  away." 
The  horse  seldom  lives  longer  than  thirty  years. 

With  these  general  remarks,  we  will  now  proceed  to  run 
a  very  brief  contrast  between  the  teeth  of  the  different  or- 
ders of  the  class  mammalia  and  those  of  man,  commencing 
with  the  highest  in  the  scale  and  then  descending.  The 
first  order  is  the 

QuADRUMANA. — This  order  is  divided  into  the  monkeys, 
wmicBy  and  lemurs.  The  chimpanzee  and  ourang-outang  con- 
stitute the  highest  order  of  monkey,  and  are  next  to  man 
in  their  organization.  According  to  Mr.  Owen,  the  most 
prominent  points  of  distinction  between  the  dentition  of 
man  and  that  of  these  higher  quadrumana,  consist  in  the 
"absence  of  the  interval  between  the  upper  lateral  incisor 
and  the  canine  in  man,  and  the  comparatively  small  size 
of  the  latter  tooth."     (Fig.  15.) 

The  human  teeth  are  more  equal  in  size,  and  describe  a 
more  regular  curve  in  both  jaws,  and  do  not,  as  just 
stated,  present  the  vacant  space  of  the  monkey.  The  in- 
cisors of  the  human  teeth  are  smaller  in  proportion  to  the 
18 
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molars  than  those  of  the  chimpanzee  or  ormtg.  The  op] 
sad  lower  bicuspiclB  are  also  smaller  in  proportion  to  1 
molars,  than  those  of  these  animals. 

Fid.  7s.    A  In  the  human  tee 

the  crowns  of  the  tr 
molars  are  ohserred 
be  larger  in  proportit 
to  the   bicnspids,  sti 
larger  in  proportion  t 
the  canines  and  incison 
and  larger  in  proportioi 
to  the  jaws,  and  haT> 
the    borders    of    theu 
grinding  snrface  more 
round  than  is  found  in 
the     chimpanzee    and 
orang.     When  the  per- 
manent teeth  appear,  it 
remarked  that   the 
first  true  molar  in  both 
upper  und  lower  jaw  ia 
"  much  more  worn,"  in 
i^otiiparison  with  the  other  molars,  than  in  the  chimpan- 
zee and  orang,  in  consequence  of  the  longer  time  which 
elapses  between  the  appearance  of  the  first  and  last  true 
molars  of  the  human  teeth  and  those  of  these  anim^, 
and  consequently  the  greater  amount  of  friction  the  firat 
molars  are  subject  to. 

The  number  of  teeth  in  these  quadrnmana  ie  the  same 
as  in  man.  The  deciduous  set  are  the  same  in  number. 
The  following  contrast  between  the  human  deciduous  teeth 
and  those  of  the  chimpanzee  and  orang,  is  from  the  pen  of 
Mr.  Owen, 

"The  upper  milk  incisors  of  the  chimpanzee,"  he  eays, 
"arc  relatively  larger  than  in  man,  especially  the  middle 
pair,  but  the  disproportionate  size  of  these  is  still  moreman- 

FiG.  75,  A  repreieoti  ihe  luperior  denial  arch  of  man. 

Fio.  75,  B  repNiBDii  the  tuparior  dental  treh  of  ■  ehinpanMC. 
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ifest  and  characteristic  of  the  oiang,  and  the  outer  angle  of 
the  lateral  incieors  is  more  rouoded  off  in  this  quadruman. 
The  crowD  of  the  canine  is  longer  and  more  pointed  in  the 
chimpantee  than  in  man ;  still  more  so,  and  farther  apart 
from  the  incisor,  in  the  orang.  The  first  molar  is  as  large 
ID  the  human  sahject  as  in  the  chimpanzee,  and  its  crown  is 
dirided  into  tvo  principal  cusps,  but  the  outer  and  larger 
one  has  a  small  subdivision  notched  off  posteriorly,  and  the 
inner  cusp  is  relatively  larger  than  in  the  chimpanzee.  The 
first  upper  molar  of  the  orang  is  simply  bicuspid,  but  is 
lai^er  than  in  the  chimpanzee.  The  second  molar  of  the 
human  child  could  scarcely  be  distinguished  from  that  of 
the  young  chimpanzee,  both  are  quadricuspid,  and  the  same 
oblique  ridge  crosses  the  grinding  surface  from  ttie  ante- 
ro-internal,  to  the  postero-external  tubercle,  but  the  pointed 
summits  of  the  two  outer  cusps  are  a  little  more  extended 
in  the  chimpanzee.  The  second  molar  of  the  orang,  besides 
its  larger  size,  has  the  four  tubercles  better  defined,  and  the 
oblique  ridge  less  developed. 

"  The  lower  deciduous  incisors  of  the  anthropoid  apes 
differ  from  those  of  the  human  subject  in  their  superior 
aize,  greater  relative  thickness,  and  tlie  lateral  incisor  more 
particularly,  by  the  rounding  off  of  the  outer  angle. 

"The  lower  canine  of  the  chimpanzee  has  a  larger, 
longer,  and  more  pointed  crown,  with  a  sharp  posterior 
edge;  thin  is  less  marked  in  the  canine  of  the  orang,  which 
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cliimpanzee  it  has  but  fonr  casps ;  in  the  orang,  the  fi 
external  and  posterior  tubercle  is  feebly  indicated.  1 
deciduous  molars  of  the  human  subject,  as  in  the  chi 
panzee  and  orang,  have  each  three  fangs  in  the  upper  a 
two  in  the  lower  jaw." 

In  the  order  of  atuxeasion  in  the  teeth  of  these  quadi 
mana  and  man,  there  is  some  difference.    It  has  alrea 
been  stated,  in  the  description  of  human  dentition,  tb 
the  first  true  molar  and  first  incisor  are  the  earliest 
appear  in  the  permanent  set;  and  between  these  ti 
points,  Mr.  Hunter  remarks,  the  teeth  progress  more  ra; 
idly  than  those  behind. 

But  in  the  quadrumana  this  is  not  the  case^  and  tl 
progress  is  slower ;  for  in  these  the  second  molar  is  foun 
to  precede  the  bicuspid,  and  the  last  molar  the  canim 
And  the  cause  of  this  difference  is  assigned  to  the  differeno 
in  the  food.    Monkeys,  living  on  fruits  and  meats,  requin 
the  use  of  their  grinders  at  an  earlier  period  than  eithei 
the  canine  or  incisors.    In  the  baboons  and  mandrills ^  whicb 
are  a  step  lower  than  the  monkey  tribe,  we  find  their  denti- 
tion most  especially  distinguished  from  the  human,  by  the 
canine  teeth  presenting  the  ferocity  and  strength  of  the 
carnivorous  animals.    Those  of  the  mandrill  are  described 
as  ^^  weapons  most  formidable  for  their  size  and  shape,"  the 
upper  canines  especially,  which  pass  behind  the  crowns  of 
the  lower  incisors,  and  on  the  outside  of  the  first  lower 
bicuspid,  which  seems  pressed  back,  as  it  were,  by  the  ac- 
tion of  the  upper  canines.    A  considerable  space  divides 
the  upper  canine  from  the  incisors — ^a  shorter  one  separates 
it  from  the  bicuspid.    The  first  bicuspid  of  the  lower  jaw 
is  distinguished  by  the  base  of  its  crown  having  an  unusual 
anterior  prolongation,  which  is  reduced  to  a  cutting  edge 
by  the  friction  of  the  upper  canine. 

The  class  of  lemurs  are  the  lowest  in  the  scale  of  the 
quadrumanay  and  differ  from  these  in  their  dentition,  as 
well  as  from  the  human  race,  by  having  thirty-six  teeth 
instead  of  thirty-two;  the  difference  being  in  the  bicuspids, 
of  which  these  animals  have  six  to  each  jaw^  three  on 
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either  side  instead  of  four,  as  in  man  and  the  higher 
monkey. 

The  two  incisors  of  the  npper  jaw  are  separated  hy  a 
wide  space  from  the  two  on  the  left^  and  are  small,  vertical, 
and  have  their  crowns  short  and  expanded. 

The  canine  is  long,  compressed,  and  cnrved,  ^th  its 
edge  sharp  and  pointed.  The  three  bicuspids  present,  on 
the  inner  side  of  their  crowns,  a  tubercle,  while  on  their 
enter  there  is  extended  a  compressed  and  pointed  lobe. 

Both  jaws  have  their  first  true  molars  the  largest.  The 
first  bicuspid,  in  the  upper  jaw,  has  its  two  roots  connate 
er  joined  together;  those  of  the  other  two  are  distinct 
The  roots  of  the  upper  molars,  as  in  the  human  teeth,  are 
three  in  number ;  but  in  the  lower  jaw,  both  bicuspids  and 
molars  have  only  two  roots.  The  number  of  deciduous 
teeth  in  the  lemurs  is  twenty-four,  instead  of  twenty,  as  in 
man — the  excess  being  in  the  molars.  Among  the  quad- 
ramana  there  are  two  genera  described,  which  are  most 
remarkable  for  their  very  singular  and  anomalous  denti- 
tion. They  consist  of  the  galeopithecua  (the  weasel-like 
monkey)  and  the  cheiromys. 

The  former  are  said  to  resemble  the  bat,  in  having  a 
kind  of  wing,  formed  of  a  fold  of  the  integument^  reaching 
from  the  front  to  the  hind  extremity,  and  may  be  called 
flying  monkeys. 

The  teeth  in  this  genus  are  thirty-four  in  number,  i.  e. 
four  incisors  in  the  upper  jaw,  two  on  either  side,  and  six 
in  the  lower  jaw,  three  on  either  side,  making  ten  incisors 
in  all — two  more  than  in  man.  The  two  anterior  upper 
incisors  have  a  wide  space  between  them,  are  very  small, 
and  have  their  crowns  expanded  and  presenting  three  or 
four  tubercles.  The  second  incisor  of  the  upper  jaw,  which 
is  said  to  be  connected  with  the  intermaxillary  bone,  has 
one  very  striking  peculiarity  in  having  two  roots.  Its 
crown  is  of  a  triangular  shape,  having,  at  the  front  and 
posterior  base,  a  small  talon — also  dentations,  two  anterior 
and  three  posterior,  at  the  same  points. 

The  upper  canine  has,  very  unlike  the  human,  two  roots. 
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The  first  upper  biscupid  lias  its  crown  of  a  trihedral  aha 
The  second  bicuspid  has  a  pointed  talon  at  its  base. 

The  crowns  of  the  first  two  incisors  of  the  lower  jaw  p 
sent  a  very  peculiar  arrangement  in  the  form  of  a  con 
This  tooth-like  or  pectinated  appearance,  is  compared  to  t 
little  notches  on  the  edge  of  ^^a  new-formed  human  incisoi 
though  the  serrations  are  much  deeper  and  more  numc 
ous.    These  teeth  have  a  single  root.    The  third  incisor 
thought  to  resemble  a  canine,  though  its  crown  is  describe 
as  being  broad,  horizontal,  and  having  four  shallow  notch< 
on  its  margin;  this  tooth,  also,  has  a  single  root     Tb 
lower  canine,  like  the  upper,  has  two  roots.     The  mil 
teeth  are  twenty-two  in  number — ten  to  the  upper  jan 
and  twelve  to  the  lower. 

In  the  cheiromya  a  resemblance  is  traced  to  the  rodentim 
in  the  chisel-like  incisors  of  both  jaws,  which  make  but  f 
single  pair,  and  arc  large  and  curved.    The  canines  are 
wanting,  and  a  wide  space  separates  the  incisors  from  the 
molars. 

As  the  cutting  edge  of  the  teeth  below  does  not  strike 
against  the  "posterior  ridge"  of  those  above,  M.  Blainville 
supposes  that  the  chisel  teeth  of  the  incisors  have  a  differ- 
ent use  from  those  of  the  rodents,  and  that  the  cheiromys 
employ  them  as  "cutting  pincers  to  remove  the  bark  of 
trees,  in  search  of  larvae  or  insects,"  though  the  flat,  smooth 
crowns  of  the  molars  would  seem  to  show  their  food  not  to 
be  entirely  of  this  character.  The  upper  jaw  has  four  mo- 
lars on  each  side,  and  the  lower  three,  placed  vertically 
and  parallel.  The  first  upper  molar  is  the  smallest,  and 
the  second  the  largest  of  that  jaw.  In  the  lower  jaw 
the  last  molar  is  the  smallest.  A  striking  contrast  with 
the  human  molar  exists  in  the  roots.  In  the  cheiromys 
the  first  and  last  molars  of  the  upper  jaw  have  but  one 
root ;  the  two  middle  have  each  three  roots.  In  the  lower 
jaw  the  first  molar  has  two  roots,  the  other  two  but  one. 

Insbcttvora. — This  order  is  regarded  as  the  transition 
step  between  the  quadrumana  and  carnivora.  The  difier- 
ent  genera  are  remarkable  for  the  varieties  in  their  teeth, 
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in  number,  shape,  and  size.  The  most  common  character- 
istic found  to  prevail  is  the  presence  of  "several  sharp 
points  upon  the  crowns  of  the  true  molar  teeth." 

This  order  is  divided  into  the  families  of  moles  (talpidae), 
shrews  (solicidsB),  and  hedge^hogs  (erinacidse.) 

The  mole  of  the  cape,  as  it  is  called,  according  to  Mr. 
Owen,  has  forty  teeth.  Its  dental  formula  is  to  the  up- 
per jaw  on  either  side,  three  incisors,  one  bicuspid,  and  six 
molars ;  to  the  lower  jaw,  three  incisors,  two  bicuspids,  and 
five  molars.  The  American  mole  has  thirty-six  teeth:  to 
the  upper  jaw,  on  either  side,  three  incisors,  one  canine, 
three  bicuspids,  three  molars;  to  the  lower  jaw,  two  inci- 
sors, no  canine,  three  bicuspids,  three  molars.  The  common 
mole  has  forty-four  teeth,  in  the  arrangement  of  which 
there  is  some  difference  among  naturalists.  M.  Cuvier 
rates  no  canine  to  the  lower  jaw,  and  gives  four  bicuspids 
and  three  molars  on  either  side  to  both  jaws.  Mr.  Bell 
allows  two  canine  to  the  lower  jaw,  gives  no  bicuspids,  and 
makes  seven  molars  to  the  upper,  and  six  to  the  lower  jaw, 
on  either  side;  while  M.  Blainville  has,  to  both  upper  and 
lower  jaw,  on  each  side,  four  incisors,  one  canine,  three 
bicuspids,  three  molars. 

In  the  hedge-hog,  one  variety  has  thirty-six  teeth.  The 
formula  given  is,  incisors  two,  canine  one,  bicuspids  three, 
molars  three,  to  both  upper  and  lower  jaw,  on  either  side. 
The  common  hedge-hog  has  the  same  number,  but  differ- 
ently arranged  as  follows:  incisors  three,  bicuspids  four, 
molars  three,  on  either  side,  in  each  jaw.  Another  variety 
has  forty-eight,  L  e.  incisors  three,  canine  one,  bicuspids 
four,  molars  four,  on  either  side,  in  each  jaw. 

Cheiroptera. — This  order  includes  two  divisions  of  the 
bats — first,  those  that  live  on  insects,  and  second,  those 
that  live  on  fruits. 

The  number  of  teeth  belonging  to  the  first  is  thirty- 
eight,  i.  e.  incisors  two,  canine  one,  bicuspids  three,  molars 
three,  to  the  upper  jaw,  on  either  side ;  and  to  the  lower, 
incisors  three,  canine  one,  bicuspids  three,  molars  three. 

The  vampire  or  blood-sucking  bat  has  but  twenty  teeth. 
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The  dental  formula  is,  incisorg  one,  canine  one,  bicmp 
two,  to  the  upper  jaw,  on  either  side ;  and  to  the  loi 
incisors  tvo,  canine  one,  bicuspids  three.  The  bate  wh 
live  on  fruit  have  thirty-four  teeth.  Their  dental  formi 
is,  to  the  upper  jav,  on  either  aide,  incisora  two,  cani 
one,  bicuspids  two,  molars  three;  in  the  lower,  idcik 
two,  canine  one,  bicuspids  three,  molars  three. 

CARNiyoBA. — Animals  of  this  order  live  entirely  on  oi 
kind  of  food,  i.  e.  flesh;  and  their  dental  system  being  d 
signed  not  only  to  masticate,  but  also  to  obtain,  seiie,  an 
kill  their  prey,  their  teetli  are  much  more  extensire  tha 
in  man. 

The  different  genera  present  variations  from  the  regnla 
type  as  established  in  the  feline  or  cat  tribe. 


Among  the  whole  order  there  are  found  to  be  six  in- 
cisors in  each  jaw,  with  few  exceptions.  The  canines  are 
never  absent,  are  largely  developed,  and  have  long,  coni- 

Fid.  76  repTeKDts Iho  deciduoui  and  permaneDt  teeth  of  th«  dcf .  9iH 
Deciduoui  molan  of  tb«  upper  and  lower  jaw.  9  3  4  p  PermKoent  molu*. 
d  t  Deciduous  caniue  of  both  jawi.  d  i  Decidu«iu  bciamof  both  iftwa. 
i  Permanent  incUon.    3  n  3  m  Tubercular  moUrs. 
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cal,  sbarp-pointed  and  catting  crowns.  The  variations 
from  the  type  are  found  in  the  molars. 

We  will  give  a  few  examples  in  illustration.  The  cat, 
taken  as  the  type  of  the  order,  has  28  teeth — the  upper 
jaw  having,  on  either  side,  incisors  3,  canine  1,  bicuspids 
3,  molar  1.  In  the  lower  jaw  there  are,  inciaors  3,  canine 
1,  bicuspids  2,  molar  1. 

la  the  upper  jaw  the  first  bicuspid  has  a  single  root, 
with  oue  exception.  The  second  bicuspid  has  two  strong 
diverging  roots;  the  third  has  three.  In  the  lower  jaw  the 
first  bicuspid  has  two  roots.  The  number  of  milk  teeth  in 
the  cat  is  26.  The  upper  jaw  has,  incisors  3,  canine  1, 
molars  3,  on  either  side.  In  the  lower  jaw  there  are,  in- 
cisors 3,  canine  1,  molars  2. 

The  dog  has  42  teeth.  (Fig.  76.)  In  the  upper  jaw  there 
are  on  either  side,  inciso'TB  3,  canine  1,  bicuspids  4,  mo- 
lars 2.    In  the  lower  jaw  there  is  an  additional  molar. 


sectorial,  has  three  roots,  the  first  true  molar  has  four,  the 
last  three  roots. 

Flo.  77  repreuDtl  the  deciduoui  anil  permaneDt  leelh  oflbe  bear.  13344 
DmMuou*  molars  of  the  upper  and  lower  jaw.  p  PermaneDt  molan.  i  I 
Dcciduotw  iocUon.    «  (^ioe  teeth. 
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The  hyena  has  34  teeth.    In  the  upper  jaw  on  eitl 
side  there  are,  incisors  3,  canine  1,  bicuspids  4,  molar 
In  the  lower  jaw  there  is  one  bicuspid  less.    The  numl 
of  deciduous  teeth  is  28,  i.  e.  incisors  3,  canine  1,  moh 
3,  to  each  jaw  on  either  side. 

The  weaad  has  34,  the  otter  36,  the  badger  30,  the  racco 
40,  the  hear  42.  (Fig.  77.)  The  deciduous  teeth  of  the  be 
are  22,  and  the  seal  has  34  teeth. 

Mabsupialia. — This  order,  so  called  from  having  a  pouc 
for  the  accommodation  of  their  young,  are  divided  into  tl 
carnivorous  and  herbivorous  genera. 

The  opossum  and  kangaroo  are  familiar  examples  unde 
this  head.     The  dog-headed  opossum  (thylacinus)  has  forty 
six  teeth.     In  the  upper  jaw,  on  either  side,  there  are- 
incisors  four,  canine  one,  bicuspids  three,  molars  four;  ir 
the  lower  jaw  are  found — incisofs  three,  canine  one,  bicus- 
pids three,  molars  four.    In  other  varieties  of  the  opossum 
the  teeth  vary  in  number,  being  42,  48,  50  and  54.     The 
kaiigaroo  has  twenty-eight  teeth.     The  canines  are  absent 
The  animals  of  this  genus  live  on  herbs. 

The  dental  formula  is,  to  the  upper  jaw,  on  either  side, 
incisors  three,  bicuspids  one,  molars  four;  in  the  lower  jaw, 
there  are,  molars  four,  incisor  one,  bicuspid  one.  Other 
varieties  have  only  twenty-four  teeth. 

Rodentia. — This  order  includes  the  squirrel,  rabbit,  rat, 
beaver,  &c. 

The  incisors  form  the  distinguishing  characteristic  of 
this  order.  There  is  one  on  either  side,  separated  from 
the  sliort  series  of  molars  by  a  wide  space.  The  upper 
ones  describe  a  large  segment  of  a  small  circle,  and  are 
regularly  curved ;  the  lower  ones  are  a  smaller  segment  of 
a  larger  circle. 

These  teeth  are  called  "sca7jpW/brm"  or  chisel-like.  The 
molar  teeth  are  described  as  presenting  numerous  varieties, 
representing,  in  fact,  all  the  modifications  found  in  the  om- 
nivorous and  herbivorous  genera  of  mammalia.  In  some 
of  the  rodents,  as  the  Chili  rats,  the  molar  teeth  have  no 
roots.    In  others,  as  the  beaver,  they  have  short  roots. 
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The  mode  in  which  the  teeth  are  implanted  in  the  jaws 
nries  ftccordiag  to  the  diet  Those,  for  example,  like  the 
trae  rat,  which  live  on  a  mixed  food,  do  not  require  so 
great  a  depth  of  the  crown,  and  the  teeth  are  hence  not  so 
firmljr  fixed,  nor  eo  large  as  in  those  rodents  whose  food  is 
entirely  vegetable,  and  where  the  friction  is  greater. 

The  highest  number  of  teeth  in  this  ordec*  ia  stated  at 
twenty-eight  The  rabbit  has  six  molars  on  each  side,  in 
the  apper  jaw,  and  five  in  the  lower.  The  squirrel  has 
fire  molars  in  the  upper  on  either  side,  and  four  in  the 
lower.  The  rat  haa  three  molars  on  each  side,  in  both 
jawa,  though  the  spring-rat,  as  it  is  called,  has  four  molars 
in  both  jaws,  on  each  side. 

EltzSTATA. — It  would  be  supposed  from  the  name  of  this 
order  that  all  the  genera  composing  It  were  without  teeth. 
Hence  Mr.  Owen  very  justly  remarks,  it  is  to  be  regretted 
that  such  a  term  should  have  been  applied,  seeing  that  all 
the  species  of  this  order,  except  two,  hare  teeth,  though 
nearly  all  are  without  inciaora. 

The  ant-eater,  armadillo,  and  sloth,  are  examples  under 
this  head. 

The  ant-eater  has  twenty-six  teeth — seven  on  each  side 
of  the  upper  jaw,  and  six  on  each  side  of  the  lower.  The 
number  in  the  armadillo  is  stated  to  vary  from  twenty-four 
to  twenty-six  on  each  side  of  the  upper  jaw,  and  twenty- 
two  to  twenty-four  in  the  lower;   malviug,  in  the  whole, 
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maxillary  bones,  and  are  preceded  by  decidnoTis  on 
''  These  latter  appear  between  the  5th  and  27th  month;  a 
aboat  two  inches  in  length,  one  third  of  an  inch  in  diam 
ter,  and  are  shed  between  the  first  and  second  year.  1 
about  a  month  or  two  after  this  period,  the  permanei 
tusks  are  described  as  cutting  the  gum,  and  are  then  aboi 
an  inch  in  length. 

At  birth  the  alveolus  of  the  permanent  tusk  is  a  roun 
cell  placed  at  the  posterior  and  inner  part  of  the  temporary 
alveolus.    The  tusks  are  called  the  incisor  teeth  of  the  ele 
phant,  and  are  considered,  in  proportion  to  the  body,  the 
largest  of  all  the  teeth.     They  are  stated  to  have  measured 
nine  feet  in  length,  having  a  base  of  eight  inches,  and 
weighing  150  pounds.    This  is   an  unusual  weight,  the 
more  common  being  from  fifty  to  seventy  pounds. 

In  some  varieties  the  tusks  are  straight,  and  point 
downwards,  and  in  others  of  a  still  more  anomalous  kind, 
one  tusk  has  been  seen  horizontal,  and  the  other  vertical 
The  molar  teeth  are  of  immense  size  and  complex  structure. 
The  crown  is  mostly  hid  in  the  socket,  only  a  small  portion 
appearing  above  the  gum.  It  is  divided  into  several  per- 
pendicular transverse  plates— coated  with  enamel,  and  then 
covered  with  cement — which  unites  the  several  divisions 
of  the  crown;  these  divisions  come  together  at  the  baae 
and  form  the  body  of  the  crown  from  whence  the  roots 
proceed. 

In  the  development  of  the  grinders,  the  summits  of  the 
anterior  plates  begin  to  be  formed  first,  and  then  the  others 
in  succession,  the  anterior  being  in  use  before  the  posterior 
are  formed.  The  first  molar  is  stated  to  have  four  of 
these  vertical  plates  or  divisions  of  the  crown,  and  two 
roots.  The  second  molar  has  eight  or  nine  plates,  and  also 
two  roots.  The  third  molar  has  from  eleven  to  thirteen 
plates,  and  has  a  small  anterior  and  large  posterior  root. 
It  is  thought  these  three  may  probably  be  deciduous  teeth. 

The  fourth  molar  has  from  fifteen  to  sixteen  plates  in  the 
crown  and  three  roots.  The  fifth  molar  has  from  seventeen 
to  twenty  plates,  appears  above  the  gum  about  the  twentieth 
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Tear,  and  is  foaod  not  to  be  shed  before  the  sixtieth.  The 
lixtb  and  last  molar  has  from  twenty-tvo  to  tweoty-sevea 
plates.  Its  antero-posterior  length  in  the  line  of  the  curv- 
ature is  found  to  measure  from  twelve  to  fifteen  inches, 
and  breadth  aboat  three  and  a  half  inches. 

The  mastodoH  a  an  extinct  race.  It  has  the  tusks  of  the 
elephant,  and  differs  in  its  grinders,  having  their  surfaces 
divided  into  "wedge-shaped  transverse  ridges,"  instead  of 
the  numerous  Tertical  plates  of  the  elephant 

The  dental  formnla  is  given  as  twenty-eight ;  seven  teeth 
on  each  side  to  the  upper  jaw,  and  the  same  number  to  the 
lower.  This  number,  however,  combines  both  the  decidu- 
ous and  permanent  set 

The  hippapatamug.  This  monster  of  the  waters  is  exceed- 
ingly interesting  to  the  dentist,  as  from  its  teeth,  in  former 
times,  were  mostly  supplied  the  best  artificial  substitutes 
for  the  human.  It  was  most  appropriate  for  this  purpose, 
as  the  dentine  was  extremely  hard,  and  sections  of  it  sus- 
ceptible of  very  high  polish.  The  number  of  teeth, -as 
given  by  M.  Cuvier,  is  thirty-two,  i.  e.  six  molars  on  each 
aide  of  each  jaw,  two  incisors  on  each  side  of  each  jaw,  and 
two  canines  also  on  each  side  of  each  jaw.  The  three  ante- 
rior molars  (the  premolars  of  Mr.  Owen)  are  conical;  the 
posterior  present  two  pairs  of  points.  The  upper  incisors 
are  short,  conical  and  recurved,  the  inferior  "prolonged, 
i^lindrical,   pointed,   and   horizontally  projecting."     The 
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iMtQg  remarkaLIe  for  their  "  extraordiDary  size,  shape,  anc 
direction."    This  is  best  illustrated  la  the  wild  boar,  when 


they  curve  forwards,  outwards  and  upwards.  The  molars 
are  regarded  as  complex  in  structure  as  those  of  the  ele- 
phant, while  the  incisors  vary  in  number  in  the  eeTeral 
genera.  The  usual  number  of  teeth  is  set  down  at  forty- 
four.     To  both  jaws  on  either  side  there  are,  iacisors  3, 

Fia.  78,  A  represenU  the  Permanent  Teeth  of  Ihe  Hog.  Iiii,3iii,  Sm,  Iil,91 
■Dd  3(1  Molan.  Ip,  Qp,  3p,  *p,  Isl,  3d,  3d  and  4th  Fremolari.  U,  Si,  3i,  lit, 
3d  and  3d,  Inrison.    c  Canine  teeth. 

Fio.  T8,  B  represents  ihe  Deciduous  and  PermanenI  Teelh  of  the  Hog.  The 
flguret  and  letters  point  lo  distlncll;  lo  the  diSe  rent  kinds  of  teeth,  si  to  reqtiJK 
no  further  explaoatioa. 
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ctoine  I,  bicuspidB  4,  molars  3.  The  number  of  milk 
teeth  is  made  twenty-eight.  Incisors  3,  canine  1,  molars 
3,  to  both  jaws  on  either  side. 

la  the  Peccari  the  dental  formula  numbera  thirty-eight 
teeth — i,  e.  in  the  upper  jaw,  on  each  side,  there  are,  inci- 
lors  two,  canine  one,  bicuspids  three,  molars  three;  in  the 
lower,  on  each  side,  are,  incisors  three,  canine  one,  bicus- 
pids three,  molars  three. 

The  Hone,  (equida.)  This  noble  and  useful  animal,  be- 
longing to  the  family  totidungula,  or  singlc-houfed  variety, 
has  forty  teeth.    In  both  jaws,  on  each  Ym.  79. 

■ide,  there  are  three  incisors,  one  canine, 
three  bicD8pid«,  and  three  molars. 

The  lower  canines,  according  to  M.  Cu-  < 
rier,  are  only  sometimes  present  in  the 
male,  and  always  wanting  in  the  female. 
Between  the  caniucs  and  first  bicuspids 
Ukore  is  a  wide  space  corresponding  to  the 
angle  of  the  mouth,  where  the  bit  is  rc- 
orired.  The  incisors  are  slightly  curved, 
hsTiDg  long,  subtrahedral  fangs,  taper- 
ing to  their  extremity,  and  closely  ar- 
ranged in  the  segment  of  a  circle.  These 
teeth,  says  Mr.  Owen,  are  distinguished 
from  those  of  all  other  animals  "by  the 
fold  of  enamel  which  penetrates  the  body 
of  the  crown  from  its  broad,  flat  summit,  like  the  inverted 
finger  of  a  glove."  This  fold  encloses  a  cavity,  which  pre- 
lenta  the  form  of  fin  island,  when  tlie  tooth  begias  it>  bo 
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in  the  lower  jaw.    It  is  longer  disappearing  in  those  of  il 
npper  jaw. 

Rui^NANTiA. — This  order  is  considered  to  be  the  bei 
determined  in  the  whole  class  of  mammalia. 

The  camel,  lama,  dromedary,  ox,  sheep,  goat,  stag,  &e. 
are  varieties  of  this  order. 

The  genera  are  divided  into  those  which  are  without 
horns,  and  those  which  have  them.    The  latter  class  is  \>j 
far  the  most  numerous.    The  camel  and  lama  are  examples 
of  the  former,  while  the  ox,  ram,  stag,  &c.,  are  specimens 
of  the  latter.    Another  division  is  into  those  in  which  the 
horns  are  solid,  and  those  in  which  they  are  hollow. 

In  the  development  of  the  horns  and  teeth,  the  relation 

seems  to  be  inverse,  for  where  the  horns  are  present,  we 

find  the  canines  absent,  and  where  the  horns  are  wanting, 

as  in  the  musk,  canines  are  not  only  seen,  but  also  a  pair 

•  of  incisors  in  the  upper  jaw. 

The  different  genera  are  called  ruminarUiay  from  the  pe- 
culiar faculty  they  possess  of  masticating  their  food  a 
second  time,  by  returning  it  to  the  mouth  after  first  swal- 
lowing it 

This  singular  faculty  depends  on  the  structure  of  the 
stomach,  or  rather  stomachs,  which  are  four  in  number; 
and  the  first  three  are  so  related  to  each  other  that  the 
food  may  enter  either  of  them,  as  the  oesophagus  ends  at 
their  common  point  of  communication. 

The  first  stomach  is  called  the  paunch,  and  receives  the 
vegetable  matters  from  the  first  mastication.  This  passes 
into  the  second,  which  is  of  honey-comb  formation,  and  here 
the  food  is  moistened  and  compressed  into  little  pellets 
called  cud,  which  is  now  returned  into  the  mouth  to  un- 
dergo a  second  mastication.  It  is  now  passed  from  the 
mouth  into  the  third  stomach,  which  is  laminated  in  its 
appearance,  and  from  this  it  enters  into  the  fourth,  which 
has  the  rugas,  and  which  is  the  seat  of  digestion  proper. 

One  characteristic  in  the  teeth  of  this  order  is,  the  ab- 
sence of  incisors  and  canines  in  the  upper  jaw.  This  is 
furnished  by  a  callous  pad  as  a  substitute.    A  second  char- 
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wter  ia  the  ooiutancy  of  eight  inciBors  in  the  lower  jaw, 
the  two  outer  of  which  Mr.  Owen  calls  canine.  The  uaaal 
dental  fonnola  gives  32  teeth  to  the  raminantia:  6  bi- 
eiupids  and  6  molars  to  the  upper  jaw;  to  the  lower,  6 
inciBors,  2  canines,  6  bicuspids,  and  6  molars.  A  wide 
■pace  separates  the  incisors  and  bicuspids. 

The  npper  bicuspids  have  three  roots;  the  upper  true 
molars  have  four  roots.  In  the  lower  jaw  both  bicuspids 
and  molars  have  bat  two  roots;  but  the  second  root  in  the 
last  molar  consists  of  two  connate  roots. 

Cbtacba. — This  order  of  mammalia  includes  the  whales, 
which  have  no  teeth,*  properly  speaking,  but  horny  sub- 
stitutes, called  "whale-bone"  or  "baleen."  The  so-called 
teeth  of  the  right  whale  are  in  the  form  of  plates,  termin- 
atiog  in  a  fringe  of  bristles.  In  a  new-born  whale  Mr. 
Owen  found  the  number  of  these  plates  to  be  190.  The 
largest  are  arranged  on  each  side  of  the  upper  jaw  in  a 
longitudinal  series  and  close  to  each  other,  vertically,  with 
their  flat  surfaces  looking  forwards  and  backwards,  and 
their  free  margins  outwards  and  inwards.  The  smaller 
plates  are  disposed  in  an  oblictue  series  within  the  larger. 
The  base  of  each  plate  is  described  as  being  fixed  upon  a 
pulp  developed  within  a  broad,  shallow  depression  of  the 
^om,  and  covering  the  entire  surface  of  the  maxillary  and 
interior  portion  of  the  palate  bones — the  whale  thus  hav- 
ing palatal  teeth.  The  base  of  each  plate  is  hollow,  for 
receiving  the  pulp — bearing  the  same  relation  to  it  that 
the  pulp  of  a  true  tooth  does  to  its  cavity. 
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the  beak  of  the  bird  is  an  organ  of  prehension  andmastici 
tion,  and  often  a  powerful  weapon  for  either*  offence  or  de 
fence,  though  in  its  form  and  structure  it  is  more  like  th 
claws  and  nails  than  teeth. 

The  beak  in  birds  of  prey  is  hard,  in  water  birds  it  i 
comparatively  soft.    The  form  is  very  various,  and  corre 
spends  with  the  kind  of  food  and  the  habits  of  the  several 
varieties.    In  some  birds  of  prey  it  is  curved  into  a  "hooi 
with  sharp  cutting  edges.''    In  others,  as  in  the  stork,  it  is 
straight;  some  have  it  bent  downwards,  others  upwarda; 
some  have  it  compressed,  as  the  penguin,  transversely;  and 
others,  as  the  duck,  have  it  flat. 

The  jaws  present,  in  some,  distinct  elevations  or  notches, 
resembling  teeth.  The  duck  has  these  indentations  regu- 
larly arranged,  and  supplied  with  branches  of  the  inferior 
maxillary  nerve. 

THniD  CLASS  OF  ANIMAI^ — ^REPTILES  (rEPTILIA.) 

The  teeth  of  this  class,  occupying  a  position  intermediate 
between  those  of  the  bird  and  of  the  fish,  are  thought  to 
partake  thereby  of  the  characteristics  of  both. 

The  tortoise  has  tlie  beak  of  the  bird,  and  with  this 
exception  all  other  reptiles  are  said  to  have  true  teeth. 
These  are  pointed  and  conical,  and  resemble  more  those 
of  the  carnivorous  class,  and  form  weapons  of  attack  and 
defence. 

The  number  of  teeth  belonging  to  reptiles  is  not  deter- 
mined, but  it  is  greater  than  in  man.  They  are  fixed  in 
the  jaws,  though  sometimes  as  in  the  serpent,  are  placed 
in  the  palate.  They  are  without  roots,  and  are  fixed  in 
alveoli  which  are  more  narrow  at  their  external  opening 
than  at  the  bottom. 

The  teeth  of  this  class  are  developed  at  a  very  early  age, 
and  always  the  number  is  the  same.  Those  which  have 
just  come  forth  from  the  egg  have  as  many  as  the  adult 
animal,  ten  or  twenty  feet  in  length. 

Reptiles  shed  their  teeth,  it  seems,  with  greater  fre- 
quency and  facility  than  most  other  animals.    These  or- 
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?  proportionate 


Jins  grow  with  age,  and  are  found  of  a  8 

tolhe  dimensiong  of  the  animal 
Serpento  have  teeth  j.,„  „„ 

both  upon  the  palate 

sad  jaws.  The  ven- 
omoas  t«eth  are  at- 
tacheil  to  the  upper 
maxillary  bone,  and 
are  carved  backward 
in  B  semi-circular 
form.  The  roots  are 
Eitnated  in  the  ante- 
rior part  of  the  jaw, 
and  are  not  mova- 
ble, according  to  Mr. 
61aDdin,butare  fixed 
firmly  to  the  bone; 
the  jaw  itsi'lf,  which 
is  movable,  causing 
the  apparent  motion. 
These  poisonoiiB  teeth 
are  much  longer  than 
any  other — and  have 
a  canal  running  the 
whole  length  of  the 
teeth,  which  contains 
the  excretory  dact  of 
the  gland  furnishing 
the  poison.  This  ca- 
nal terminates  on  the 
free  extremity  of  the 
tooth  by  an  opening, 
through  which  the  animal  ejects  the  poison.  The  sac  sur- 
rounding the  base  of  the  fang  has  within  it  several  rudi- 

T\o.  80,  A,  B,  C  represent  the  poison  Tangs  of  Serpents.  B  Longitudinal 
wclion  of  the  taog.    r  poUon  duel;  aeattlid  v  lb  outlet. 

pKt.BD,  DreprcKots  also  a  Kction  or  the  poison  fan^magniSed — jipahowing 
pulp  eaiul,  ealcigeroiu  ttibes,  and  d«Qtiac  coeloiing  tbe  poiHD  canali 
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mentary  fangs.    As  many  as  eleven  have  been  seen,  so  tk^ 
when  one  is  shed  there  is  another  to  take  its  place. 

All  the  frogs  are  said  to  have  teeth  in  both  jaws,  anr/ 
all,  with  the  exception  of  a  single  variety  called  the  pipc^ 
have  teeth  in  the  roof  of  the  palate. 

FOURTH  CLASS — ^FISHES,  (PISCBS.) 

Fish  constitute  the  last  class  of  the  vertebrated  division  of 
the  animal  kingdom.  Their  dental  system  presents  great 
variety,  both  in  number  and  arrangement.  The  teeth  are 
found  in  all  parts  of  the  mouth  and  pharynx,  and  are  distin- 
guished, according  to '•their  situation,  into  tn/ermoxtKary, 
mandibvlar^  palatine^  vomerialy  lingualy  bronchialy  and  phor 
ryngeal. 

The  teeth  of  fish  are  either  received  into  alveolar  cavi- 
ties, and  are  firm  and  immovable,  or  are  removed  from  the 

maxillary  bones,  and  have  not 
the  cavities,  as  in  the  cartila- 
ginous fishes,  except  the  saw 
fish,  and  are  movable  as  in  the 
shark,  which  has  the  power  of 
elevating  and  depressing  its 
teeth. 

The  fact  of  the  teeth  being 
thus  removed  from  the  bone  and 
connected  with  mucous  mem- 
brane, is  regarded  as  conclu- 
sive in  reference  to  the  theory  of  their  origin  from  mucous 
membrane. 

The  form  of  the  teeth  of  fish  is  exceedingly  various — 
some  are  conical,  others  flattened;  the  conical  form  the 
largest  number,  and  sometimes  present  a  single  point,  at 
others  two  or  three  points.  In  a  variety  called  the  scarius 
there  are  five  or  six  rows,  composed  each  of  five  or  six  teeth 
united  by  a  species  of  cement. 

Fig.  81  represents  the  teeth  of  the  Rock  Fish,  (labrus.)  They  are  attached 
to  the  inferior  pharyngeal  bone,  are  very  numerous,  are  scattered  over  a  broad 
Burface,  and  are  said  to  resemble  a  *'  paTement." 
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The  osseous  teeth,  fixed  in  alveoli,  are,  after  their  full 
development,  described  as  being  "closely  soldered  to  the 
circumference  of  the  cavity  in  which  they  are  placed." 

Those  fish  whose  teeth  are  sharp,  with  a  strong  incli- 
nation backwards  as  in  the  pike,  or  tooth-like  and  cutting 
as  in  the  shark,  are  regarded  as  the  most  carnivorous  and 
voracious.  Those  on  the  other  hand  whose  teeth  are  fiat- 
tened,  or  only  pharyngeal,  are  viewed  as  the  least  carnivor- 
ous and  most  peaceable  in  their  dispositions. 

second  divisiox  of  the  animal  exngdom. 

The  Invertebrata  or  animam  deotitutb  of  a  spine.— 
The  teeth  of  this  division  have  an  analogy  of  function 
with  those  of  the  vertebrata,  being  situated,  many  of 
them,  at  or  near  the  mouth  of  the  alimentary  tube,  and 
laying  hold  of,  retaining,  and  dividing  the  food — thus 
performing  the  ftinctions  of  prehension  and  mastication, 
though  in  structure  they  are  considered  by  some  as  farther 
removed  from  true  teeth  than  the  hair. 

The  teeth  of  the  invertebrated  division  are  mostly  found 
in  the  stomach — a  very  singular  and  striking  fact;  and  Mr. 
Blandin  remarks,  "  The  higher  the  animal  is  elevated  in 
the  scale,  the  higher  are  the  dental  organs  elevated  in  the 
alimentary  canal. 

'*In  the  Crustacea  andmollusca  they  are  placed  principally 
in  the  stomach.  In  fishes  they  reach  the  pharynx.  In  rep- 
tiles the  posterior  part  of  the  mouth — whilst  in  the  mam- 
malia they  are  confined  to  the  anterior  and  lateral  parts  of 
the  mouth." 

In  the  Crustacea  the  dental  organs  found  in  the  stomach 
consist  of  calcareous  matter  placed  on  a  kind  of  skeleton. 
This  so-called  skeleton  of  the  stomach  is  composed  of 
transverse  and  lateral  ribs,  to  which  these  teeth  are  at- 
tached. Upon  the  lateral  ridges  the  two  larger  teeth  are 
placed  and  have  flat  crowns,  with  depressions.  The  crown 
in  the  crab  is  striated,  and  has  on  its  inferior  border  large 
"  denticulations." 
•    The  great  lobster  is  described  as  having  nine  of  the  rib- 
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like  elevations.  At  the  point  of  junction  of  the  lateralat 
transverse  ridges,  another  ridge  is  spokeo  of  as  braachii: 
off,  which  has  a  tooth,  and  also  three  and  sometimes  i\ 
sharp,  hooked,  and  small  pointed  elevations. 

The  hooked  teeth  are  represented  as  seizing  the  food  an 
carrying  it  between  the  teeth  with  Sattened  crowns. 

Insects  and  worms  cannot  be  said  to  have  any  organ 
which  can  be  compared  to  teeth.  The  stomachs  of  some  o 
them  seem  to  be  furnished  with  "scales  or  horny  hooks,' 
which  are  supposed  to  be  intended  for  a  kind  of  maaticaUon 

SECTION   VI. 

AdlVE  OKOANS  OF  UASHCATION,  COXSISTma  OF  BlUSCIfS. 

1,  Maaaeter  Musde. — The  same  dissection  made  for  the 
muscles  of  prehension  will  exhibit  this  muscle. 

p,0.  33,  The    masaeter    ^waoaofut,  I 

chew)  is  a  superficial,  thick, 
and  strong  muscle,  situated  at 
>  the  side  and  back  part  of  the 
I  face,  and  extended  between  the 
I  zygoma  and  angle  of  the  lower 
f  jaw.  It  consists  of  two  portions, 
an  anterior  and  posterior,  or 
superficial  and  deep,  which  de- 
cussate. The  anterior  is  the 
larger,  and  ariaes  tendinous  from  the  inferior  edge  of 
the  malar  bone,  and  from  the  point  where  it  unites 
with  the  maxillary.  The  posterior  anses  fleshy  from  the 
zygomatic  arch  as  far  back  as  the  glenoid  cavity.  The 
fibres  of  the  anterior  portion  pass  backwards  and  down- 
wards; of  those  of  the  posterior,  some  descend  obliquely 

Fib.  82  Lateral  Tiew  of  the  MuKcle)  of  the  face,  craDium,  aikd  «stcniil 
ear.  1  Occipi  to-frontal  is,  S  Orbicularis  palpebrarum,  3  Pframidalii  nasi,  4 
Compressor  nasi,  5  6  LeTstor  labii  superiorii  al«qne  nasi,  7  Zygomatlein  mi- 
nor,  8  Zigomaticus  major,  9  Masseter  muscle,  10  Buccinator,  II  DepresMr 
anguli,  or  triangularis  oris,  IS  Depressor  labii  inferioris,  13  Orbicularis  oris, 
14  Anterior  auris,  15  Superior  auris,  16  Posterior  auris,  17  External  lateral 
ligMoent,  18  Deep-teated  portion  of  museter,  19  Fascia  temporalit. 
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forwards,  othera  vertically,  and  both  portionB  are  inserted, 
tendiaooa  and  fleshy,  into  the  external  surface  of  the 
angle  and  ramus  of  the  lower  jaw  as  high  ae  the  coronoid 
process. 

Fuadum.  If  the  anterior  portions  of  both  moscleB  act 
together,  the  jaw  is  carried  forwards — if  the  posterior  act, 
it  is  carried  backwards;  if  both  anterior  and  posterior,  on 
opposite  sides,  act  together,  the  lower  jaw  will  be  power- 
folly  raised  to  the  upper.  If  the  superficial  portion,  on 
the  one  side,  act  alone,  it  can  throw  the  chin  to  the  oppo- 
site side.  If  the  deep  portion  act  by  itself,  it  can  rotate 
the  jaw  to  its  own  sida 

This  moscle  is  one  of  the  chief  agents  in  mastication,  as 
it  has  the  power  of  directly  bringing  the  lower  jaw  to  the 
npper,  and  thereby  dividing  the  food,  and  also  of  rotating 
it,  whereby  its  trituration  is  effected. 

The  masseter  is  covered  by  the  skin,  a  few  fibres  of  the 
platysma,  orbicularis  palpebrarum,  and  zygomatic  muscles, 
as  well  as  by  apart  of  the  parotid  gland  and  duct,  and  the 
transverse  facial  vessels  and  nerves. 

2.  Temporalis  Musde — (lempora,  the  temples.) 

Diasetdion. — Make  an  incision  along  the  semicircular 
ridge  upon  the  side  of  the  cranium,  extending  &om  the 
ezt«rnalangularprocesBofthe  fio.  83. 

frontal  bone,  along  the  parie- 
tal, back  to  the  mastoid  process 
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it  consists  of  two  layers  separated  hj  some  fat,  veaaeh,  u 
nerves.    Turn  this  fascia  down  to  the  zygoma,  and  the  d 
per  and  larger  portion  of  the  temporal  muscle  is  expose 
Kow  saw  through  the  zygomatic  arch  at  either  end,  an 
turn  it  down  with  the  masscter,  and  we  have  brought  t 
view  the  lower  portion  of  the  temporal.    Thus  exposed,  th 
temporal  muscle  is  seen  to  arise  on  the  side  of  the  craniiu 
from  the  whole  length  of  the  semicircnlar  ridge,  and  fron 
the  surface  helow  this  ridge,  formed  by  the  frontal,  parifr 
tal,  squamous  portion  of  the  temporal,  and  greater  wing 
of  the  sphenoid  bone,  as  low  down  as  its  crest;  and  from 
the  under  surface  of  the  fascia  temporalis.    From  this  ex- 
tensive origin,  the  fibres  converge  to  a  strong  tendon, 
which  is  inserted  into  the  corouoid  process,  nearly  sur- 
rounding it,  and  continues  forwards  aa  far  as  the  last 
molarcs. 

Fundum. — To  bring  the  lower  jaw  to  the  upper,  in  the 
cutting  of  the  food  in  mastication.     The  posterior  fibres,  by 
drawing  the  lower  jaw  backwards,  are  a  great  security 
against  dislocations  of  this  bone. 
3.  Pterygoideua  extemus. 

Dissection. — Turn  ofif  the  masseter  muscle  close  to  the 
bone,  and  take  out  a  section  of  the  ramus  by  sawing  be- 
Fio.  8*.  tween  its  angle,  and  the  root  of 

the  condyle,  and    the    pterygoid 
muscles  will  be  exposed. 

The  pterygoidetis  extemus  is  a 
short  triangular  muscle,  running 
boriEontally  and  situated  deep  be- 
hind the  ramus  of  the  lower  jaw. 
It  arises  by  two  beads — the  one 
from  the  crest  on  the  great  wing 
of  the  sphenoid  bone,  at  its  root,  the  other  from  the  outer 
surface  of  the  external  pterygoid  plate,  and  tuberosity  of 
the  upper  maxilla — the  two  portions  converge  and  pass 

Fic.  84  representa  the  Pterygoid  MuKlei;  the  zjgomatic  trch  and  nmuaaf 
the  lower  jaw  being  remoTed.  a  b  Plerjgoid«(u  externui.  t  Pterjgoideu 
iDternu*. 
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backwards  and  outwards,  to  be  inserted  into  the  internal 
and  anterior  part  of  the  neck  of  the  lower  jaw  and  the  in- 
terarticular  cartilage. 

Function. — When  one  muscle  acts,  it  turns  the  jaw  to  the 
opposite  side;  when  both  act  alternately,  they  give  the  ro- 
tatory or  grinding  motion.  If  they  act  together,  the  jaw  is 
thrown  forward. 

4.  Pterygoideua  intemus,  (Fig.  84.) 

This  muscle  is  thick  and  short,  and  situated  behind  the 
ramus  and  angle  of  the  inferior  maxilla.  It  is  inferior  to 
the  external  pterygoid,  and  parallel  to  the  superficial  layer 
of  the  masseter. 

It  arises  fleshy  and  tendinous  from  the  inner  surface  of 
the  external  pterygoid  plate,  and  pterygoid  process  of  the 
palate  bone,  occupies  the  greater  portion  of  the  pterygoid 
fossa,  and  passes  downwards  and  outwards  to  be  inserted 
tendinous  and  fleshy  on  the  inner  surface  of  the  angle  of 
the  jaw. 

Function, — It  is  a  rotator  of  the  jaws  and  thus  co-operates 
with  the  external  pterygoid  in  triturating  the  food. 

The  two  pterygoid  muscles  arising  so  near  each  other 
and  passing  in  different  directions,  the  one  downwards, 
and  the  other  upwards  and  outwards,  a  triangular  space  is 
left  between  them,  containing  a  quantity  of  fat,  the  inter- 
nal maxillary  artery  and  vein,  the  inferior  dental  and  gus- 
tatory nerves,  and  a  portion  of  the  parotid  gland.  The  in- 
ternal maxillary  artery  occasionally  passes  between  the 
origins  of  the  external  pterygoid  muscles,  as  it  is  about  en- 
tering the  spheno-maxillary  fossa. 

COMBINED  ACTION  OP  THE  MUSCLES  OP  MASTICATION. 

The  conjoint  action  of  these  muscles  is  the  effective 
agent  in  mastication.  The  masseter  and  temporal  are 
principally  employed  in  raising  the  lower  jaw  to  the 
upper,  and  thus  dividing  the  food,  while  the  pterygoid 
in  rotating  the  lower  jaw  upon  the  upper,  produces  the 
grinding  motion,  and  thus  reduces  the  food  to  the  smallest 
portions,  suitable  for  deglutition.    The  anterior  layer  of  the 
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masseter  and  the  posterior  fibres  of  the  temporal  can  also 
sist  the  pterygoid  in  the  grinding  process^  while  the  bucci 
tor  comes  in  to  their  aid  by  keeping  the  food  under  the  tec 
So  that  the  whole  are  so  adapted  to  each  other  as  to  act 
the  utmost  harmony  for  the  most  perfect  performance  oft 
function  of  mastication. 

Bloodvessels,  (Fig.   T3.) — The  arteries  supplying  i 
muscles  of  mastication  come  from  the  temporal,  the  extern 
and  internal  maxillary  arteries,  and  are  named  accordin 
to  the  muscles  they  supply,  as  the  temporal,  masseteric,  an 
pterygoid  branches.    The  veins  correspond  to  the  arterk 
and  return  the  blood  into  the  external  jugular. 

Nerves,  (Fig.  T4.) — The  nerves  supplying  the  muscles  o 
mastication  come  from  the  Jlfth  and  seventh  pair.  The 
motor  division  of  the  inferior  maxillary  branch  of  the  fifth, 
seen  in  the  zygomatic  fossa,  sends  off  five  muscular  branch- 
es, i.  e.  the  two  deep  temporcdy  masseteric,  buccal  and  ptery- 
gold,  going  to  the  muscles  of  the  same  name.*  The  portio 
dura  or  facial  nerve  is  a  branch  of  the  seventh,  which 
also  supplies  the  muscles  of  mastication.  It  is  situated  in 
the  substance  of  the  parotid  gland,  anastomoses  freely  with 
the  fifth,  and  is  described  more  minutely  under  the  head 
of  organs  of  expression,  which  see. 

SECTION  VII. 
ORGANS  OP  INSALIVATION,   COMPRISmG  THE  SALIVART  GLA>T)S. 

The  salivary  glands  are  six  in  number — three  on  each 
side  of  the  face,  i.  e.  the  parotid,  svhmaxiUary,  and  subun- 
gual. These  glands  belong  to  the  conglomerate  order, 
that  is,  they  consist  of  numerous  little  follicles,  (Fig.  85,  B,) 
averaging  about  the  one-twelve-thousandth  of  an  inch  in 
diameter,  surrounded  by  a  plexus  of  capillary  blood-vessels, 
and  presenting  the  appearance  of  a  multitude  of  small 
granules — each  being  a  gland  in  miniature,  and  each,  conse- 
quently, having  its  own  artery,  vein,  and  excretory  duct. 
It  is  by  the  combination   of  these   various  little   excre- 

*  See  inferior  maxillary  nerye,  under  the  head  of  nerres  supplying  the  teeth, 
for  a  more  minute  account. 
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tory  ducts  that  one  common  duct  is  formed,  whose  office 
ig  to  carry  the  aaliva,  famished  hj  these  glands,  into  the 
mouth. 

A  Fio.  65.  B 


These  salivary  glands  are  developed  from  the  mucous 
memhrane  of  the  mouth,  which  being  reflected  in  the  form 
of  a  tube,  sends  off  hud-like  processes  whose  ultimate  ter- 
minations constitute  the  follicles  just  described. 

1.  The  PoTOtid. 

Dissection. — This  gland,  so  called  from  its  situation 
about  the  ear,  (itap»,  near,  ov(  u«of,  the  ear,)  is  brought  to 
view  by  the  same  dissection,  for  exposing  the  organs  of 
prehension.  It  is  covered  by  a  dense  fascia,  the  fasda 
superficialis,  continued  from  the  neck,  which  sends  down 
into  its  substance  numerous  processes  which  serve  to  sep- 
arate its  granules,  and  conduct  to  it  its  blood-vessels.  This 
fascia  must  be  separated  from  its  strong  attachment  to  the 
cart ila^-fi nous  portion  of  the  niofitus  extenius.  and  removed. 
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ramus  of  the  jaw,  extends  baok  to  the  styloid  process,  whi 
with  its  muscles,  it  envelops — is  in  contact  with  the  inl 
nal  carotid  artery,  jugular  vein,  and  eighth  pair,  or  p 
vagum  nerves,  and  finally  fills  the  posterior  part  of  1 
glenoid  cavity  of  the  temporal  bone. 

Each  of  the  granules  composing  this  gland  has, 
already  stated,  an  excretory  duct,  which,  uniting  with  i 
fellows,  forms  one  common  duct  called  the  parotid  duct,  i 
the  duct  of  Steno,  which  is  seen  issuing  from  the  gland  i 
its  anterior  and  posterior  part,  and  is  then  traced  passin 
over  the  masseter,  about  an  inch  below  the  zygoma,  an< 
through  a  quantity  of  soft  lobulated  fat,  on  the  anterio 
edge  of  this  muscle.    It  then  pierces  the  buccinator  a\ 
its  upper  part,  opening  into  the  mouth  by  a  papilla  (some- 
times there  is  none)  opposite  the  second  or  third  molai 
tooth  of  the  upper  jaw. 

A  line  drawn  from  the  lobe  of  the  ear  to  a  point  midway 
the  root  of  the  nose  and  lower  margin  of  the  upper  lip, 
will  give  the  direction  of  the  parotid  duct.  This  duct  has 
two  coats — an  outer  of  condensed  cellular,  and  an  inner  of 
mucous  membrane.  Between  the  zygoma  and  this  duct,  a 
small  glandular  mass  is  occasionally  seen,  having  a  small 
duct  wliich  either  unites  with  the  duct  of  Steno,  or  enters 
separately  into  the  mouth.    It  is  called  the  socia  paroticUs. 

Function. — The  use  of  this  gland  is  to  secrete  the  larger 
portion  of  the  saliva  with  which  the  mouth  is  supplied, 
and  which  is  carried  thither  by  the  duct  of  Steno. 

2.  The  Submaxillary  Glandr--(Fig,  85.) 

Dissection. — Make  an  incision  along  the  base  of  the  lower 
jaw,  from  the  chin  back  to  the  angle,  and  along  the  ramus, 
the  same  as  for  the  organs  of  prehension.  Make  a  second 
incision  along  the  median  line  at  the  upper  part  of  the 
neck  as  far  as  the  hyoid  bone,  commencing  at  the  lower 
portion  of  the  symphysis  menti,  and  turn  down  the  skin 
obliquely  towards  the  clavicle.  This  exposes  the  broad 
muscle  of  the  neck,  the  platysma  myoides,  and  the  superfi- 
cial cervical  fascia.  Turn  these  down,  and  the  submaxil- 
lary gland  is  exposed.    This  gland  is  second  in  size  to  the 
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parotid — is  covered  by  cellular  structure,  and  surrounded 
by  lymphatic  glands.  It  is  of  an  oval  shape,  and  pale 
color,  and  occupies  a  triangular  space  at  the  upper  part  of 
the  neck,  bounded  anteriorly  by  the  base  of  the  lower 
jaw — posteriorly  and  internally  by  the  tendon  and  ante- 
rior belly  of  the  digastric  muscle— externally  by  the  stylo 
maxillary  ligament,  and  the  pterygoideus  internus  muscle. 

The  structure  of  the  submaxillary  is  the  same  as  the 
parotid,  consisting  of  granules  having  each  an  excretory 
duct,  which  unite  together  into  one  common  duct,  called 
the  dtict  of  Wharton.  This  duct  leaves  the  gland  at  its  an- 
terior or  middle  portion,  and  winds  above  the  mylo-hyoid 
muscle,  between  it  and  the  hyoglossu^s,  thence  passes  for- 
wards between  the  genio-hyo-glossus  and  sublingual  gland, 
the  latter  of  which  it  touches,  and  finally  ends  in  a  prom- 
inent papilla,  by  an  open  orifice,  on  either  side  of  the 
frenum  linguae.  This  duct  has  thinner  walls,  but  a  larger 
calibre  than  that  of  the  parotid.  It  is  about  two  and  a  half 
inches  long,  and  is  accompanied  by  the  gustatory  nerve. 

Function. — To  secrete  saliva,  which  is  carried  by  the  duct 
6f  Wharton  into  the  mouth.  If  this  duct,  from  any  cause, 
be  obstructed,  the  saliva  accumulates  on  the  under  surface 
of  the  tongue,  beneath  its  tip,  forming  a  tumor  called 
ramula. 

3.  The  Suhlinguol  Gland — (Fig.  85.) — This  gland,  oblong 
in  shape,  and  of  all  the  salivary  glands,  smallest  in  size,  is 
seen  by  raising  the  tip  of  the  tongue,  and,  as  its  name  im- 
plies, is  on  the  under  surface  of  its  anterior  and  lateral  part. 
It  is  covered  by  the  mucous  membrane,  and  rests  on  the  mylo 
hyoid  muscle.  It  is  related  to  the  genio-hyo-glossus  and  duct 
of  Wharton  internally,  and  is  connected  behind  with  a  pro- 
cess of  the  submaxillary  gland.  Its  excretory  ducts  do  not 
form  a  common  duct,  but  have  been  seen  to  enter  the  mouth 
separately  by  fifteen  or  twenty  small  orifices,  on  a  kind  of 
fold  or  crest  of  the  mucous  membrane,  between  the  tongue 
and  inferior  bicuspid  and  canine  teeth.  The  ducts,  some  of 
them,  enter  the  duct  of  Wharton. 

Function, — The  same  as  the  parotid  and  submaxillary. 
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Blood-vessels. — The  salivary  glands  are  abnndantlj  s\ 
plied  with  blood-vessels.     The  arteries  going  to  the  pare 
come  from  the  external  carotid  (Fig.  73)  and  its  brand 
the  facial,  superficial  temporal,  transverse  facial,  and  a 
terior  and  posterior  auricular.    The  veins  take  the  sai 
direction  as  the  arteries,  have  the  same  names,  and  tern 
nate  in  the  jugular.    The  submaxillary  is  supplied  by  tl 
facial  and  lingual.    The  sublingual  gland  has  its  suppl 
from  the  sublingual  and  the  submental  branches.     Th 
veins  correspond  to  the  arteries. 

Nerves, — The  parotid  is  supplied  with  nerves  from  th* 
auricular  branch  of  the  inferior  maxillary,  (Fig.  74,)  am 
auricular  branch  of  the  cervical  plexus;  the  facial,  and 
filaments  of  the  sympathetic,  from  those  of  the  external 
carotid  artery.  The  submaxillary  gland  is  supplied  from 
the  submaxillary  ganglion,  the  lingual,  and  mylo-hyoid 
branch  of  the  inferior  dental  nerve. 

Saliva  is  a  term  indiscriminately  applied  to  the  secre- 
tions furnished  by  the  salivary  glands,  and,  until  very 
recently,  has  been  supposed  to  be  of  the  same  character, 
whatever  its  source.  It  was  generally  examined  mixed 
with  the  other  fluids  of  the  mouth,  so  that  its  precise  char- 
acter could  not  be  definitely  fixed.  It  was  regarded  as 
alkaline,  in  a  state  of  health,  which  more  recent  observa- 
tions confirm ;  while  the  fluids  of  the  buccal  mucous  mem- 
brane have  been  found  to  be  acid. 

The  microscope  reports  the  saliva  to  contain  minute 
corpuscles,  and  large  epithelial  scales  derived  from"  the 
mucous  membrane  of  the  mouth.  Its  chemical  constitution 
is  furnished  by  the  chemists  Frerichs  and  Wright,  two 
of  the  most  recent  authorities,  and  whose  analysis  is  re- 
garded as  the  most  accurate.  The  former  makes  saliva  to 
consist  in  a  hundred  parts:  of  water,  994.10;  solid  matters, 
5.90;  ptyaline,  1.41;  mucus  and  epithelium,  2.13;  fatty 
matter,  .07;  sulpho-cyanide  of  potassium,  .10;  alkaline  and 
earthy  chlorides  and  phosphates,  2.19. 

Wright's  analysis  is  in  a  hundred  parts:  water,  988.10; 
solid  matters,  11.90;  ptyaline,  1.80;  mucus  and  epithelium, 
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2.60;  fatty  matter,  .60;  albumen  with  soda,  1.70;  aulpho- 
cjanide  of  potassium,  .90;  alkaline  and  earthy  salts,  3.20; 
losa,  1.20. 

Ptyaline  is  the  tenn  applied  to  a  substance  upon  which 
the  peculiar  properties  of  the  saliva  arc  made  to  depend, 
«od  IB  regarded  as  albuminous  in  its  character.  The  ptya- 
line  of  Wright,  however,  differs  from  that  of  other  observers. 

Now  the  experiments  of  M.  Bernard  seem  to  show  that 
saltra  is  not  only  not  the  same,  but  presents  quite  different 
properties  and  uses,  as  obtained  from  the  parotid,  submax- 
illary, and  sublingual  glands.  That  from  the  parotid  is 
found  to  be  thin,  watery,  abundant,  (varying,  however, 
according  to  the  food,)  readily  penetrating  substances,  and 
believed  to  be  especially  designed  to  aid  in  mastication 
aad  assimilation,  and  is  the  fiuid  chiefly  concernGd  in  form- 
ing the  food  into  a  bolus,  for  its  onward  passage  from  the 
mouth  into  the  pharynx. 

The  saliva  from  the  sublingual  is  described  as  "viscous 
and  adhesive,  incapable  of  penetrating  substances,  but  ad- 
mirably adapted  to  cover  their  surface  with  a  viscid  coat- 
ing, which  much  facilitates  their  being  swallowed,"  and  is 
the  fluid  especially  coucerned  in  deglutition.  This  gland 
is  said  to  remain  quiet  during  mastication,  but  to  begin  to 
act  as  soon  as  deglutition  commences. 

The  submaxillary  gland  furnishes  a  saliva  partaking  of 
the  characters  of  both  the  former,  and  supposed  to  be 
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Digaatricas  Musde — (Jttf,  twice,  ivartp,  liell^.)    This  nnu 
cle  is  composed  of  two  fleBh;  bellies,  an  anterior  andpoite 
rior,  with  a  round  tendon  in  the  centre.    It  le  sitntted 
helow  the  hase  of  the  lower  jaw,  at  the  anterior  and  Ut 
cral  portions  of  the  neck.  It  arista  from  the  groove  on  the 
inner  side  of  the  mastoid  process   of  the  temporal  boot, 
descends  fleshy,  ohliqnely  forwards  and  inwards,  till  it  a^ 
proaches  the  os-hyoidcs,  when  it  becomes  tendinous,  pe^ 
forates  the  stylo-hyoid  muscle,  connects  itself  by  a  BtroDg 
fascia — sometimes  by  a  ring-like  pully — to  the  hyoid  bone, 
and  then  passes  fo^ 
ward  again  fleshy, 
forming  the  anterior 
belly,  to  be  iiwertal 
into    a    depression, 
close   to    the   sym- 
physis,  on   the  in- 
ner side  of  the  lower 
jaw. 
Fimdion.—'Vo  draw 
down  the  lower  jaw, 
J  and  to    elevate  the 
oe-hyoides,  tongne 
and    larynx,    when 
the  mouth  is  closed. 
When  the  anterior  belly  acts  it  can  draw  these  parts  foi^ 
wards.   Wlien  the  posterior  acts  they  are  drawn  backwards. 
It  exerts,  by  these  varied  actions,  great  influence  over 
deglutition. 

Mtjlo-hijoidcvs,  (jM^.  a  molar  or  grinder,)  Fig.  86,  is  a 
broad,  triangular  muscle,  forming  the  floor  of  the  mouth, 

Fio.  86  represent!  the  muscles  tt  the  bue  of  the  lower  jaw,  wd  upper  ud 
front  part  of  neck.  1  PoilerLor  belly  of  the  digailricu».  3  lu  .ntBrior  belly 
3  Ligamcnlous  loop  through  which  it  pl»j«.  *  8tjlo-hjoidBU».  5  Mjl* 
hjoidcus.  6  Genio-hjoideu*.  7  Tongue.  8  Hjo-gloMU«.  9  Sljlo-gloMOk 
10  Stjlo-Pharjngeus.  11  Steroo-cleido-mutoldeiu.  19  Itoltarail  origin.  13 
Claiicular  attachment.  14  Sterno-bjoideuB.  15  Sterno-thjroideu*.  ISThjro- 
hjoideu).  n  Anterior  bellj  of  omo-h;oide«».  18  Poaterior  bellj  of  omo- 
hjoideus.  19  Anterior  edge  of  Irapeiiua-  M  Scilenua  anlicui.  21  Sealeoiw 
potlicui.    22  Scalenus  mediui. 
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and  fally  exposed  on  removing  the  anterior  bell^  of  the 
digastric.  It  ariaes  from  the  myloid  ridge  on  the  inner 
side  of  the  lower  jaw,  and  descends  inwards  and  backwards 
to  be  inaerted  into  the  base  of  ,tlie  OB-hyoides,  and  along 
'•rith  its  fellow  into  the  middle  tendinous  line,  between 
that  bone  and  the  chin. 

^KMctum, — To  bring  the  os-hyoides  forward  and  pro- 
ject the  tongne.  This  mnscle  is  covered  by  the  digastric 
mmcle,  the  submaxillary  gland,  the  platysma  and  fascia, 
aDd  lies  upon  the  genio-hyoid,  hyo-glossns,  and  stylo- 
glossus muscles — the  duct  of  Wharton,  lingual  and  gus- 
tatory nerves,  and  sublingual  gland. 

Remove  this  muscle  by  dividing  it  on  either  side,  and  we 
see  the  next  in  order,  L  e.  Genio-hijoideua,  (t(»»uw,  the  chin,) 
Fig,  87.  It  arises  from  the  posterior  mental  tubercle  above 
the  digastric,  by  a  small  tendon,  and  descends  backward  to 
be  inaerfed  into  the  base  of  the  os-hyoides.  Function. — To 
bring  the  os-hyoidea  forward,  and  to  protrude  the  tongue 
gainst  the  incisor  teeth,  or  out  of  the  mouth. 
Genio-hyo-gloaaue ,  j.^^  g^ 

(ylusaa.    tho     ton^Ue,)     IS 

Been  by  removing  the 
genio-hyoideus.*  It  is  aSl 
triangular  muscle,  and 
ariaea  by  a  small  tendon 
from  the  posterior  men-r 
tal  tubercle,  above  the 
genio-hyoidcua  and  be- 
low the  freniim  lingua;, 


306  SOFT  FAULTS, 

pass  forward  to  the  tip  of  the  tongue,  others  backwari 
while  another  set  are  in  the  middle. 

Function, — The  anterior  fibres  can  depress  the  tip  of  iht 
tongue,  the  posterior  bring  forward  the  os-hyoides  anc 
protrude  the  tongue,  while  the  middle  set  can  make  it  ooH' 
cave  from  side  to  side. 

Hychglosaua  (Fig.  87)  is  a  quadrilateral  muscle,  anwig 
from  the  body  and  whole  of  the  cornu  of  the  os-hyoides,  and 
inserted  into  the  side  of  the  tongue  between  the  stylo- 
glossus and  the  lingualis.  Function. — To  depress  the  sides 
of  the  tongue,  and  thus  render  its  dorsum  conyex. 

Styh-^lossus  (Fig.  87,)  arises  tendinous  and  slender  from 
the  styloid  process  near  its  apex  or  free  extremity,  and  from 
the  stylo-maxillary  ligament,  and  is  inserted  in  two  po^ 
tions,  into  the  side  of  the  tongue— one  portion  blending 
with  the  hyo-glossus,  and  the  other  being  continued  for- 
ward to  the  tip  of  the  tongue. 

Function, — To  raise  the  tip  of  the  tongue  against  fte 
incisor  teeth,  and  draw  it  backward,  and  to  one  side. 

Stylo-hyoideus  (Fig.  86)  is  a  small,  delicate  muscle,  arising 
near  the  base  of  the  styloid  process,  on  its  outer  side,  pass- 
ing obliquely  forwards  and  inwards,  parallel  to  the  poste- 
rior belly  of  the  digastric,  whose  tendon  p*erforates  it.  It 
is  inserted  into  the  body  of  the  os-hyoides.  Function^ — To 
draw  back  the  os-hyoides  and  tongue,  and  thus  assist  the 
posterior  belly  of  the  digastric.  A  ligament,  called  stylo- 
hyoid, often  accompanies  this  muscle,  and  is  sometimes 
found  ossified. 

SOFT  PALATE. 

The  palate  has  been  divided  into  hard  and  soft.  The 
hard  is  composed  of  the  palatine  plate  of  the  palate 
bones.  The  soft  palate  is  attached  to  the  posterior  mar- 
gin of  the  hard,  and  consists  of  a  dense  aponeurosis, 
muscles  and  glands,  enclosed  in  mucous  membrane.  The 
soft  palate,  (velum  pendulum  palaii,)  on  depressing  the 
lower  jaw,  is  seen  at  the  posterior  part  of  the  mouth,  sus- 
pended transversely  in  the  form  of  a  membranous  curtain.  * 
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Tfcia  pendaloos  portion  is  the  vertical  or  inferior  part, 
irhile  above,  the  soft  palate  is  extended  hockward  on  a 
level  with  the  hard,  forming  what  ia  called  its  horisontal 
portion,  and  tbos  increasing  the  palatine  arch. 

The  Telnm  palati  is  a  membranons  valve  Beparatiog  the 
month  from  the  pharjnx  and  posterior  nares,  and,  in  &ct, 
acta  the  part  of  a  donble  Tta.  88. 

Tftlve.  In  deglutition,  this  / 
Telnm  is  raised  and  applied  [ 
to  the  posterior  nares,  to  pre-  ] 
Tent  the  food  from  passing  in 
this  direction  when  entering 
the  pharynx,  and  a^r  the 
fix)d  has  entered  the  pharynx 
it  &Ub  down  into  its  original 
position,  and  prevents  the 
retorn  of  the  food  Into  the  cavity  of  the  mouth.  The  velum 
presents  a  broad,  quadrilateral  shape,  and  hoe  two  sur- 
loces — the  one  looking  towards  the  tongue — the  Un^al; 
the  other  towards  the  nose — the  nciaal  surface.  The  lin- 
gual Borface  presents,  along  its  middle,  a  white  line,  called 
the  raphe  j  and  from  the  centre  of  the  velum  there  is  seen 
a  depending  portion  called  the  vvida,  which  divides  it  into 
two  lateral  halves.  In  the  raphe  is  situated  that  congeni- 
tal division  of  the  velum  called  deft  palate.  On  either 
lide  of  the  nvnta  the  velum  presents  two  lateral  curvatures, 
tn  anterior  and  posterior,  called  the  anterior  and  posterior 
lateral  half  arches.  The  anterior  half  arches  proceed  from 
the  base  of  the  uvula,  outward,  having  their  concavity 
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between  the  anterior  half  arches  is  the  isthmtu  of  th 
fauces. 

The  tonsils  or  amygdalce,  (o^vydoxca,  an  almond^)  situate 
as  just  stated  in  the  fauces,  consist  of  mucous  follicles  col 
lected  together  in  an  almond-like  shape,  and  vary  mnGhii 
size.    In  some  they  are  scarcely  seen — in  others  they  fill  uj 
the  whole  fauces.    Their  inner  surface  is  free,  and  full  o; 
foramina,  which  lead  into  the  mucous  follicles,  that  hvn 
been  mistaken  for  ulcerations.   Their  external  surface  is  dot- 
ered  by  an  aponeurosis,  and  the  superior  constrictor  of  the 
pharynx.    They  are  very  subject  to  inflammation,  constitu- 
ting quinsy  or  tonsilitis,  and  to  chronic  enlargements  requir- 
ing extirpation.    Their  posterior  surface  corresponds  to  the 
angle  of  the  jaw,  and  they  are  in  relation  in  front  with  the 
facial  artery,  behind  with  the  internal  carotid,  and  on  the 
outer  side  with  the  external  carotid,  separated  by  the  supe- 
rior constrictor  of  the  pharynx,  and  some  cellular  tissue. 

The  structure  of  the  soft  palate  consists,  as'  stated,  of  an 
aponeurosis,  muscles,  blood-vessels  and  nerves,  surrounded 
by  mucous  membrane. 

The  aponeurosis  is  a  strong,  dense,  and  fibrous  tissue, 
regarded  as  continuous  with  the  fibrous  structure  of  the 
septum  narium,  the  nasal  fossae  and  Eustachian  tube,  and 
constituting  the  frame  work  of  the  palate. 

The  Muscles  (Fig.  88)  of  the  soft  palate  are  five  pairs, 
i.  e.  the  levator  and  tensor  palati,  constrictor  isthmi  faucium, 
palato-phai'i/ngeus,  and  azygos  uvulce. 

Dissection. — Open  the  pharynx  from  behind,  by  separat- 
ing it  from  the  cervical  vertebrae,  which  remove,  and  then 
take  oif  the  mucous  membrane  of  the  palate,  when  its  mus- 
cles will  be  exposed. 

1.  Levator  palati  is  a  moderately  thick  and  round  mus- 
cle, and  arises  in  front  of  the  foramen  caroticum,  from  the 
extremity  of  the  petrous  bone,  and  back  of  the  Eustachian 
tube,  then  descends  by  the  side  of  the  posterior  narcs,  and  is 
inserted  broad  into  the  soft  palate  as  far  as  its  median  line. 
Function,  to  raise  the  palate. 

2.  Tensor  palati,  or  circumflexus,  is  a  slender  muscle  upon 
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the  outside  of  tbe  levator,  and  arisea  fleshy  from  a  fossa  at 
the  root  of  the  internal  pterygoid  plate,  from  the  spinons 
procen  of  the  sphenoid  bone,  and  A*ont  par  t  of  the  Eofitachian 
tabe,  and  descends  along  the  pterygoid  plate,  becoming  a 
flat  tendon  as  it  reaches  the  hamulus,  round  vhich  it  turns. 
It  finally  expands  by  inserting  itself  into  the  aponeurosis 
of  the  palate,  and  according  to  some,  into  the  hard  palate 
alsa    Fundioa,  to  spread  the  palate. 

3.  Com»triclor4athmi-/auaum  or  palaio-gloasus,  so  called 
firom  its  constricting  or  closing  the  opening  to  the  fauces, 
occupies  the  anterior  half  arch  of  the  palate  aud  is  in  front 
of  the  toDsiL  It  consists  of  a  email  bundle  of  fibres,  broader 
at  the  extremities  than  in  the  centre,  arieea  from  the 
lover  mirface  of  the  Telum,  and  descends  to  be  inserted 
into  the  side  of  the  tongue.  Function,  to  raise  the  tongue, 
or  depress  the  palate,  and  close  the  fauces. 

4.  Palaio-pkaTyngeua  occupies  the  posterior  half  arch  of 
the  palate,  and  arises,  in  common  with  its  fellov,  broad, 
from  the  lower  surface  of  the  velum,  aud  passing  down- 
ward and  backward,  behind  the  tonsil,  is  inserted  into  the 
pharynx  at  its  side  and  back,  between  the  middle  and  lower 
constrictors,  and  into  the  border  of  the  thyroid  cartilage. 
Fundion^  to  raise  the  pharynx  as  deglutition  begins,  and 
to  depress  the  palate. 

5.  Axygoa-uwliB  is  not,  as  its  name  implies,  a  single 
moscle,  but  a  pair  of  small  symmetrical  muscles,  placed 
lide  by  side  on  the  median  line,  and  ariMag  from  the  poste- 
rior spine  of  the  palate  bone,  or  more  correctly  from  the 
aponeurosis,  continuous  with  the  spine.    It  descends  rer- 


The  tongue  is  arranged  here  among  the  organs  otde^ 
tion,  though  it  performs  a  Tariety  of  other  offices  eqmll 
important  in  connection  with  other  fanctions ;  as,  foi  in 
stance,  it  is  concerned  in  prehension,  suction,  masticstioii 
articalation,  playing  npon  wind  instnunents,  and  ia  tb 
special  organ  of  taste. 

It  is  an  organ  of  motion,  its  great  bulk  consisting  ol 
mnscnlar  strnctnre.  It  is  an  organ  of  sensation,  both 
special  and  general,  being  most  abundantly  supplied  irith 
nerves ;  and  it  is  also  an  organ  of  secretion  ;  hence  the  im- 
portance of  this  body  considered  in  any  and  every  aspect 
Its  situation  in  the  cavity  of  the  mouth,  and  within  tb« 
Fio.  89.  dental  arch,  in  the  state  of  rest, 

is  familiar  to  all.  It  is  kept  in 
its  position  by  ligaments  and 
^  muscles,  which  attach  it  to  the 
'hyoid  bone,  the  styloid  pro- 
cesses and  the  lower  jaw.  It 
has,  however,  free  motion  at  its 
tip  and  sides.  The  posterior 
portion,  connecting  it  with  tie 
os-byoides,  is  called  its  hose,  the 
middle  portion  the  body,  and  the 
anterior  part  the  tip.  It  has  two 
surfaces,  an  upper  and  lower; 
the  upper  is  called  the  doraim 
of  the  tongue.  Its  size  is  very 
variable  in  different  individuals, 
but  is  always  in  proportion  to  the  curve  of  the  lower  jaw, 
and  never  fills  the  entire  cavity  of  the  mouth  when  the 
jaws  are  closed.    The  anterior  and  middle  part  is  hori- 

PiQ.  89  repruenti  a  Tiew  of  the  Upper  Surface  of  the  Todrub,  ■  ■  Poitfr 
rior  lateral  half  arches ;  b  Epigloltii;  c  c  Miicoiii  membnna,  extendiDg  from 
root  of  tongue  to  epigloltisi  d  Foramen  cceeum  of  Morgagnii  t  Lenticular 
papillni/Papillie  filtiformei;  gConical  ptpill«;  h  Point  of  toot;uei  ii  Fungi- 
form  papillte. 
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zontal,  wlule  the  posterior  mtikes  a  somewhat  vertical 
bead  down  to  the  os-hjoides.  This  accoant  of  its  direction. 
it  tme  Then  the  tongiie  is  kept  within  the  mouth,  but 
when  it  is  protroded,  the  os-hyoides  rises,  and  the  whole  is 
then  on  nearlj  the  same  horizontal  level 

The  forta  of  the  tongae  is  somewhat  of  an  ellipse.  Its 
Helper  tyafaiot  or  (forvunt  presents  a  very  rongh  aspect  from 
Bomeroiu  eminences  called  papillfe,  (papilla,  a  nipple.) 
These  papillss  are  various  in  size,  and  have  received  dif- 
ferent names.  Those  at  the  hase,  arranged  in  the  shape 
of  the  letter  V,  are  the  papiUce  maxima.  (Fig.  89.)  They 
are  about  nine  in  number,  though  as  many  aa  sixteen  and 
twenty  are  mentioned.  They  are  the  largest  in  size,  and 
present  two  rows,  forming  at  their  point  of  union  a  blind 
opening  called  the  Jbramen  ccecum  of  Morgagni,  regarded  as 
the  receptacle  of  mucous  secretion  from  the  follicles.  These 
papillse  maximaa  resemble  a  cone,  have  their  base  above 
and  free,  while  the  apex  is  below  and  fixed  in  a  cup-like 
cavity,  whence  they  are  also  called  calyciformes.  Within 
this  cup  a  fossa,  or  circular  trench,  is  seen  surrounding 
the  papilla,  from  which  also  the  name  of  drcamvcMatcB 
18  derived. 

The  pop^ce  medice,  or  funglformea,  the  next  in  size, 
are  found  irregularly  scattered  over  the  dorsum  of  the 
tongue,  and  some  are  seen  at  the  tip.  They  are  easily  re- 
oc^ized  by  the  rounded  and  flattened  tops  resting  on  a 
narrow  pedicle,  and  having  a  direction  backwards. 

The  papiUtB  viUotce  or  conical,  and  the  filiform,  are  the 
■nalleBt  and  most  numerous;  they  cover  the  whole  surface 


in  the  capillaries  of  the  different  popillsB — ^in  those  of  tb 
conical  paptllie  of  the  foetiis  a  coarse  net-work  is  obserred 
and  a  vascular  ring  sarronnding  the  apes  of  each  papilla 
giving  the  appearance  of  an  aperture.  In  the  filifotn 
papillse,  tlio  capillaries  are  seen  as  a  single  loop,  (Fig.30] 
A,)  while  in  the  papilla;  maximie  or  caljciformes,  (Kg. 
90,  A,)  they  are  more  tortuous  and  of  the  plexoa  foim. 

Behind  the  papillra  maxim»  some  eminences  are  ob- 
served having  the  same  arrangement  as  these  papilla,  Thej 
A  Fia.  90.  B 


■were  formerly 
considered 
"(£i"';V'^[j|f/  amoDgthepa- 

pillfe,  but  are 
now  regarded  as  glands.  Thoy  have  perforations  which 
are  risible  to  tlie  eye,  and  being  found  to  have  the  same 
structure  as  the  parotid,  are  considered  salivary  and  not 
mucous  glands. 

The  upper  surface  of  the  tongue  has  beneath  its  mucous 
coat  a  dense  membrane,  which  resembles  the  corium  of  the 
skin,  and  is  called  the  papillary  vtcmbrane  from  its  giving 
support  to  the  papillae.  In  some  instances  it  is  almost  as 
hard  as  cartilage.    It  is  divided  along  the  median  line  by  a 

Fio.  90,  A  represenU  the  Papillc  on  a  part  of  (he  surraee  of  Ihe  Tongue  of 
an  adult,  and  sbowi  the  maoTier  in  which  the  tmmIs  are  distributed.  ■  ?»• 
piiliB  maiiiniE  or  caljciforme.  i  i  The  grooTe  wound  it.  e  Papille  filifonnei, 
or  thread-like  papillie.    d  Conical  papille. 

Flo.  90,  B  representg  a  conical  Papilla,  hacing  at  Hi  axlremit;  a  An  aperture. 
The  dtatrlbuUoD  of  it*  Tcuelt  is  also  seen. 
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raph'fe,  which  is  a  vertical  septum  of  ligamentous  matter, 
making  the  tongue  consist  of  two  equal  and  symmetrical 
parts. 

The  anterior  third  of  the  tongue  is  the  only  portion  free 
on  its  lower  surface,  all  the  rest  being  attached  by  mus- 
cles. On  this  surface  is  noticed,  along  its  middle,  a  furrow 
from  the  posterior  part  of  which  a  fold  of  mucous  mem- 
brane passes  to  the  posterior  surface  of  the  symphysis 
menti.  This  fold  is  called  tlie  frenum  UngtuBy  and  is  the 
I>art  concerned  in  the  "tongue-tie"  of  children,  where  it  is 
too  short  and  requires  division.  The  ranine  veins  are 
plainly  seen  on  each  side  of  this  furrow. 

Muadea  of  the  Tongue, — The  muscles  of  the  tongue  (Fig. 
87)  consist  of  four  pair,  which  have  been  given  at  the 
beginning  of  this  section,  except  one,  the  Ungualis.  This 
is  the  intrinsic  muscle  of  the  tongue,  and  consists  of  a 
slender  fasciculus  of  fibres,  arising  indistinctly  among  the 
yellow  cellular  tissue  at  its  base,  and  passing  forward 
between  the  hijo^loasus  and  genio  hyo-glossuSy  to  the  tip. 
Its  fibres  run  in  different  directions — ^being  transverse  and 
vertical,  as  well  as  longitudinal ;  hence  the  terms  transverse 
Ungual^  and  vertical  lingual  muscles. 

The  superficial  fibres  of  this  muscle  are  closely  connected 
with  the  dense  papillary  membrane  or  cerium,  which  is  a 
kind  of  skeleton  upon  which  they,  with  the  other  fibres, 
act  in  effecting  changes  both  in  the  form  and  density  of  the 
tongue.  Thus,  by  means  of  this  extensive  muscular  appara- 
tus, the  tongue  has  the  power  of  moving  in  every  possible 
direction — of  keeping  the  food  beneatli  the  teeth,  and  of 
passing  it  from  the  mouth  into  the  pharynx — thereby  per- 
forming a  most  efficient  part  in  mastication,  as  well  as 
deglutition. 

Blood-vessels  of  the  Tongue,  (Figs.  73,  91.) — The  arteries 
come  principally  from  the  lingual,  a  branch  of  the  external 
carotid,  and  injections  seem  to  show  that  the  arteries  be- 
longing to  either  half  of  the  tongue  advance  to  its  vertical 
septum,  and  then  stop — those  of  the  one  side  having  no 
anastomosis  with  those  of  the  other,  being  effectually  pre- 


vented  ty  the  strong  ligamentous  barrier  placed  betwee 
It  u  very  important,  in  the  excieion  of  tumors,  or  other  o] 
erations  on  one  side  of  the  tongue,  to  know  there  u  no  danp 
of  hemorrhage  from  the  vessels  of  the  opposite  sida 

Nerves,  (Fig.  91.) — The  nerves  of  the  tongue  come  fro 
three  sources,  and  are  large.     1,  The  Gustatory  brand  a 
the  fifth  pair  goes  to  the  papillie,  and  gives  common  senri 
hility,  and  is  also  supposed  to  be  the  special  sense  of  tarte 
fie.  91.  2.  The  Lingual,  or  nintli 

pair,  goes  to  the  muKlei 
and  gives  the  power  of  mo- 
■j  tion.  3.  The  Crlosao-jf^ryiir 
geal  supplies  the  follicles, 
I  glands,  and  mucous  mem- 
brane of  the  tongue,  ftnd 
is  regarded  as  a  compomid 
'  nerve,  having  both  sensa- 
tion and  motion.  Tliia 
nerve  connects  the  tongne 
with  the  pharynx  and  la- 
rynx. A  branch  of  the  fe- 
cial nerve  has  also  been  found  in  the  tongue,  but  was  seen 
only  on  one  side. 

THE  PHASTNS. 

The  Pharynx  (Fig.  92)  is  situated  at  the  posterior  part 
of  the  mouth,  behind  the  nares,  in  front  of  the  cervical 
vertebrse,  and  below  the  base  of  the  skull,  extending  infe- 

Fi<3.  91  represents  tb«  side  of  the  Tongue,  with  the  relaliau  of  itt  vetselt  ud 
Derrei.  a  Hjoglossus  muscle,  h  c  Section  of  the  lower  j>w  «t  its  ejmph<riis. 
i Genio-hjo-gloMus.  ■  Genio-bjoideus. /Left  ed|^  of  mjlo-hjoideus.  cCom- 
Doii  carotid  arlerf,  and  its  divisiou  Into  ezternai  and  internal,  k  Trunk  of 
tuperior  thyroid,  i  Lingual  artery,  j  Conalriclor  mediui  muicle.  k  Hon- 
zonltti  portion  of  lingual  arterj.  J  Ita  oblique  or  terminating  pQrli<Hi.  «  The 
rtnjne  arter;.  n  Trunk  of  the  facial  artery,  a  The  three  posterior  brasebM 
of  external  carotid,  p  Trunk  of  ascending  pharyngeal,  r  Terminus  of  ex- 
teroal  carotid  into  internal  maxillary,  and  temporal  arteries.  ■  Guttator; 
branch  of  the  GHh  nerre,  ■  its  communication  with  the  lingual,  t  Glouo-pba- 
ryngeal  nerve,  u  Hypoglossal  or  ninth  aene.  s  Duct  of  Wharton,  or  tub- 
maxillary  duet,    u  Sublingual  gland. 
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norly  to  the  fourth  or  fifth  cervical  vertebra  Iwhind  the 
lower  part  of  the  cricoid  cartilage,  where  it  ends  in  the 
oaophagus. 

DitseeiiotL — ^Make  a  traDsverse  iociaion  at  the  lower  part 
of  the  ne^k,  throagh  the  trachea  and  oesophagas ;  turn 
these  up  with  the  veseels  and  nerves,  to  the  base  of  the 
cranium,  and  then  detach  the  head  from  the  apiue,  bf 
diaarticaUting  at  the  atlas,  or, 
vhich  U  more  convenient,  by 
nwing  between  the  adaa  and 
dtnttUa — now  staff  the  pharynx 
with  curled  hair,  or  tow,  or  cot- 
ton, and  it  ia  prepared  for  die- 
playing  its  muBcles.  The  pha-  < 
rynx  is  a  mnscnlo-membranous 
mc  or  cavity,  somewhat  of  an 
oval  form,  attached  superiorly  to 
the  .caneiform  process  of  the  oc- 
dpital  bone,  by  a  strong  apoa- 
enroais;  posteriorly,  to  the  deep 
mnscles  of  the  neck  and  cervi- 
cal vertebriB,  by  a  loose  cellular  tissue;  anteriorly,  to  the 
internal  pterygoid  plate  of  the  sphenoid  bone,  hamnlar 
process,  posterior  part  of  the  upper  jaw,  and  mylo-hyoid 
ridge  of  the  lower  jaw — also  to  the  sides  of  the  tongue,  the 
oornaa  of  the  os-hyoides,  and  the  sides  of  the  cricoid  and 
thyroid  cartilages.  There  is,  besides,  a  lateral  connection 
with  the  petrous  bone.  By  these  several  connections 
the  pharynx  is  kept  constantly  open,  and  its  walls  pre- 
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The  muadea  (Fig.  92)  cover  the  back  and  sides  of  fl 
pharynx  in  one  uniform  membranous  sheet  or  layer,  an 
are  called  constrictors.  They  are  three  in  number,  tli 
infei^ioVy  middle^  and  superior  constrictors  of  the  pharyni 
These  are  symmetrical  muscles,  lying  upon  either  side,  am 
connected  with  the  tendinous  line  or  raphe,  which  nmi 
along  the  centre  of  the  back  part  of  the  pharynx. 

Constrictor  pharyngis  inferior^  arises  from  the  inferiai 
cornu,  and  posterior  ala  of  the  thyroid  cartilage,  and  from 
the  side  of  the  cricoid.  Its  fibres  radiate,  (some  ascending, 
and  others  transverse,)  to  be  inserted  into  the  raphe  on  the 
back  of  the  pharynx,  along  with  its  fellow.  The  superior 
fibres  overlap  the  middle  constrictor.  The  superior  lar 
ryngeal  nerve  passes  along  the  upper,  and  the  inferior 
laryngeal  beneath  the  lower  border  of  this  muscle. 

Constrictor  pharyngis  medius — ^partly  covered  by  the  last, 
and  of  a  triangular  shape,  arises  from  the  appendix  and 
cornu  of  the  os-hyoides,  and  from  the  posterior  thyro-hyoid 
and  styloid  ligaments.  Its  fibres  ascend,  run  transversely, 
and  descend.  It  is  inserted  into  the  mesial  line,  and  by 
its  ascending  fibres,  into  the  cuneiform  process  of  the 
occipital  bone. 

Constrictor  pJiarynyis  superior  is  above  the  last,  and 
separated  from  it  by  the  sfylo-pharyngeus  muscle,  and 
glosso-pharyngeal  nerve.  It  surrounds  the  upper  and  pos- 
terior part  of  the  pharynx,  and  arises  from  the  internal 
pterygoid  plate,  from  the  upper  jaw,  behind  the  last  molar 
tooth ;  from  the  pterygo  maxillary  ligament ;  from  the  side 
of  the  base  of  the  tongue,  and  from  the  posterior  portion 
of  the  mylo-hyoid  ridge.  From  this  extensive  origin,  the 
fibres  proceed  backwards  and  upwards,  and  are  inserted 
into  the  middle  line,  and  cuneiform  process  of  the  occipi- 
tal bone. 

Function, — The  constrictor  muscles  are  the  prime  agents 
in  deglutition,  and  conduct  the  food,  by  their  successive 
contractions,  from  the  pharynx  into  the  CQSophagus. 

Stylo-pharyngeus  is  a  slender  muscle  arising  from  the 
root  of  the  styloid  process.    It  passes  to  the  side  of  the 
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pharynx,  between  the  upper  and  middle  constrictors,  and 
ii  inserted  into  the  cornn  and  posterior  margin  of  the  thy- 
Tend  cartilage. 

^mction. — To  raise,  dilate,  and  shorten  the  pharynx,  bo 
M  to  receive  the  food.    It  will  also  elevate  the  larynx. 

The  middle  coat  consists  of  cellular  tissue,  called  the 
pharyngeal  aponeorosis,  which  is  stronger  along  the  mid- 
dle line  where  it  gives  attachment  to  the  constrictor  mus- 
dea,  than  elsewhere,  and  is  the  connecting  structure  be- 
tween the  outer  or  muscular,  and  mucous  or  internal 
ooat  This  coat,  being  a  continuation  of  that  lining 
the  cavity  of  the  mouth,  wUl  be  considered  in  counectioa 
withiL 

Cavity  of  the  Pharynx. — Dissection. — Make  an  incision 
flirough  the  middle  tendinous  line  on  the  back  part  of  the 
pharyoz,  and  this  cavity  will  be  exposed.  In  front  will 
be  seen  the  velum  and  uru/a,  and  opening  int«  it  will  be 
noticed  seven  foramina;  at  its  upper  part  are  the  two  pos- 
terior nares,  on  each  side  of  these  are  the  Eustachian  tubes, 
in  front  i^  the  isthmus  of  the  fauces,  and  below  we  see  the 
glottis,  and  the  commencement  of  the  oesophagus.  The 
Eustachian  tubes  are  found  at  the  posterior  part  of  the  in- 
ferior turbinated  bone,  and  as  just  stated,  on  each  side  of 
the  nares.  Their  mouth  is  circular,  and  large  enough  in 
most  cases  to  admit  the  end  of  t)ie  little  Snger.  They  lead 
to  the  ear,  and  conduct  the  air  frilim  the  pharynx  into  the 
cavity  of  the  tympanum.  Their  direction  is  upwards,  out- 
wards, and  backwards  to  the  tympanum,  occupying  in  their 
course  the  pterygoid  fossa,  and  having  in  two-thirds  of 
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also  send  some  small  twigs.  The  veiiu,  after  fonaing  tl 
j^ryngeal  pleanua,  return  into  tlie  jugular  and  snperk 
thyroid. 

Nerves. — The  nerves  of  the  pharynx  are  the  gktn 
pharyngeal,  (Fig-  91))  the  pharyngeal  branch  of  the  pa; 
Tagum,  all  belonging  to  the  eighth  pair,  and  brancha 
from  the  superior  cervical  ganglion  of  the  sympathetic. 

SECTION   IS. 
THE  MOUTH. 

The  mouth,  (Fig.  93,)  situated  at  the  commencement  ot 
the  digeative  tube,  is  composed  of  the  organs  of  prehentum, 
fjg  g3_  mastication,    trwoltw- 

tion,  and  part  of  those 
of  deglviitv.n.  Hence  it 
d  iti  evident  that  it  con- 
'  sists  of  an  apparatus 
'  both  complicated  and 
various.  Having  con- 
sidered all  the  organg 
forming  the  mouth, 
successively  and  in  de- 
tail, it  now  seemB 
proper  to  look  at  them 
for  a  moment  collect- 
ively in  their  several  rdations  to  the  mouth  as  a  whole, 
and  in  their  united  and  harmonkiuB  action  in  the  dift- 
charge  of  the  various  functions  they  are  called  upon  to 
perform. 

The  cavity  of  the  mouth  is  bounded  superiorly  by  the 
palatine  processes  of  the  superior  maxiUary  and  paiaU 
bones,  which  constitute  its  roof;  inferiorly  by  the  mylo- 

Fio.  S3  represenl^  a  view  of  the  cavity  of  the  mouth,  a  Superior  lip  turned 
up.  b  Frasnum  of  the  upper  lip.  e  Inferior  lip  turned  down,  il  Fnenum  of 
the  lower  lip.  c  t  Internal  lurfiLco  of  the  cheelci.  //  Point  where  the  duct 
of  iteno  entKrs  the  mouth,  g  Roof  of  the  mouth,  h  Anterior  porlion  of  the 
lateral  half  erchei.  t  Posterior  portion  of  the  lateral  half  archei.  j  Velan 
pendulum  pakli.    k  ToMib.    I  Tongue. 
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AyoiW  miucleB,  forming  the  floor ;  anteriorly  hj  the  lips ; 

pMteriorly  by  the  «o/t  palate,  and  laterally  by  the  cheeks. 
DUaaction. — To  expose  the  cavity  of  the  mouth,  make  an 
incision  through  its  angles,  carried  laterally  through  the 
cheeks,  diridiDg  the  buccinator,  masaeter  and  insertion  of 
temporal  muscles ;  then,  in  sawing  through  the  lower  jaw 
on  one  side,  the  cavity  will  be  fiilly  laid  open  for  cxuuin- 
ation. 

The  tongue,  teeth,  gums,  velum,  uvula,  tonsils,  and 
sablingual  glands,  are  some  of  the  contents  already  de- 
scribed of  this  cavity ;  the  whole  of  which,  as  well  as  the 
CAvity  itself,  has  one  common  covering,  i.  e.  the  mucous 
membrane  of  the  mouth,  which  extends  into  the  pharynx, 
and  is  continuous  with  the  great  gastro-pulmonary  mucous 
membrane. 

The  tnveota  meuArane  of  the  motUh  and  pharynx  has 
already  been  considered  in  a  general  way  in  the  description 
of  this  elementary  tissue,  under  the  bead  of  alphabet  of 
anatomy.  But  there  are  some  modifications  in  its  course, 
not  there  mentioned,  which  require  notice. 

It  will  be  recollected  that  mucous  membrane  is  usually 
■oft,  pulpy,  easily  torn,  and  when  deprived  of  blood,  of  a 
pale,  grayish,  or  ashy  hue.  Now,  in  the  moutb  and  on  the 
lips  this  membrane  has  considerable  firmness,  and  pre- 
sents a  distinct  epithelium,  corresponding  to  the  cuticle  of 
the  skin.  The  nucleated  cells  of  which  this  epithelium  is 
at  first  composed,  as  they  advance  to  their  full  development 
gradually  lose  their  nuclei  and  present  the  form  of  scales, 
so  that  the  epithelium  of  the  month  is  called  aquamoua. 
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and  these  folds  receive  the  name  of  Jrena  or  bridles  of  t 
lips.  Beneath  the  mucous  layer  of  the  lips  are  situated  t 
p_^  Q^       ^  labial  glands.    These    coDBiBt 

small  spheroidal  granules.  LO 
the  parotid  and  the  rest  of  tl 
'     '*  ftry  glands,  they  lie  close  i 
other,  but  are  distinct,  &d 
!  each  a  distinct    excretor. 
,  and  open  by  a  separate  ori 
m  the  posterior  surfaceofthi 
Hence  they  are  regarded  u 
salivary,   and  not    mucom 
ds,  (Fig.  94.) 

le  vascularity  of  the  lips,  as 
rn  under    the   microscope  of 
Knsmyth,    is    exhibited   in 
96.     A  represents  a  part  of 
uncous  membrane  on  the  in- 
side of  the  upper   lip   of  a 
B,   minutely   injected,   mag- 
d  40  diameters,    a  a  Papillie, 
;]i  become  smaller  towards  the 
lie  of  the  figure.    6  CapillB> 
forming  a  plexus  with  small 
meshes,    c  The  capillary  plexns 
coarser,  the  meshes  larger  and 
corresponding  to  the  situation  of 
the   submucous   glands.     B  also 
magnified  40    diameters,    repre- 
sents a  portion  of  the  free  edge  of 
the  upper  lip  of  a  human  fcetai^ 
and  shows  the  manner  in  which 
the  capillaries  are  arranged  ia  the 
papillfe. 

The  mucous  membrane  in  pass- 
ing from  the  lips  over  the  alveolar 
processes,  to  get  behind  the  teeth,  undergoes  a  most  re- 
markable and  important  change,  being  transformed  into 
the  gums. 
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The  j/tttM  are  distiagaished  by  their  thickness,  by  their 
lensity,  being  almost  cartilaginous ;  by  their  intimate  ad- 
ttesion  with  the  periosteum  of  the  alveolar  processes  ;  and 
by  their  strong  attachment  to  the  necks  of  the  teeth.  The 
rascalarity  of  the  gnms,  as  developed  by  Mr.  Kasmyth's 
taicroscope,  is  seen  in  the  annexed  Sgure. 


A  represents  the 
papillae  of  a  jjart 
jf  the  gum  of  an 
adult,  minutely  in- 
jected, magnified 
38  diameters,  and 
shows  the  tortuous 
coarse  of  the  capil- 
lary vessels. 

B  represents  a 
part  of  the  gum 
and  adjacent  mu- 
cous membrane  of 
the  human  foitus, 
magnified  100  di- 
ameters.     Jn    the 


lower  part  of  the  fig- 
ure are  seen  the  pies- 
uses  formed  by  the 
larger  vessels ;  and  in 
llie  upper  part  are 
Keen  the  papillie. 
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The  gum  is  traced  from  the  neck  of  the  tooth  into  the  it 
veolar  cavity^  as  continuous  with,  and  constituting  the 
alveoUhdental  periosteum.  In  the  infant  state  the  gams 
present  on  their  superior  edge  a  dense,  white,  cartilaginoiif 
ridge,  which  becomes  thinner  and  thinner  as  the  period 
of  eruption  approaches.  The  failure  to  undergo  this  tliiih 
ning  process  is  the  not  unfrequent  cause  of  great  irritiition 
and  even  of  convulsions  in  teething.  In  the  tissue  of  the 
gums,  mucous  follicles  are  found,  which  hare  been  mistaken 
for  glands  furnishing  the  tartar,  and  have  hence  been 
called  tartar  glands.  But  it  is  now  settled  that  the  tartar 
is  simply  a  deposit  of  calcareous  matter  from  the  saliva. 

AlvedUniental  periosteum:' — ^This  membrane  is  fibrous  in 
structure — is  attached  to  the  necks  of  the  teeth — Klines  the 
alveolar  cavities — covers  the  roots — is  connected  to  the 
blood-tej^jsets  and  nerves,  where  they  enter  the  apices  of 
the  teeth,  and  is  believed  by  Mr.  Bell,  to  enter  the  cavities 
of  the  teeth,  lining  their  interior  walls,  and  being  contin- 
uous with,  or  the  same  as  that  of  the  pulp. 

It  has  just  been  stated  that  this  membrane  is  believed 
to  be  continuous  with  that  of  the  gums.  Others  think 
that  the  sac  containing  the  pulp,  which  consists  of  two 
coats,  after  the  eruption  of  the  teeth,  forms  (especially  the 
outer  coat)  this  alveolo-dental  periosteum;  w.hile  Mr.  Bell, 
on  the  other  hand,  believes  that  the  sac  is  entirely  ab- 
sorbed, and  that  this  membrane  is  the  same  as  the  perioa- 
teuMj  covering  the  superior  and  inferior  maxillary  bones, 
continued  into  the  alveolar  cavities,  and  from  thence  re- 
flected on  the  roots  of  the  teeth.  Tliis  membrane  is 
important  in  maintaining  the  teeth  in  their  sockets. 

In  tracing  the  mucous  membrane  from  the  gums,  we 
next  find  it  covering  the  roof  of  the  mouth,  the  soft  palate, 
the  interior  of  the  cheeks,  the  tongue,  and  thence  follow 
it  into  the  pharynx. 

The  mucous  membrane,  covering  the  roof  of  the  mouth, 
is  characterized  by  the  thickness  of  its  epithelium,  the 
density  of  its  chorion,  its  strong  adhesion  to  the  bone,  its 
whitish  color;   and  the  numerous  orifices  noticed  in  it, 
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aqiedftlly  at  iti  back  part  Oc  the  median  liae  of  the  pal- 
atine arch,  the  mnoons  membrane  is  moat  strongly  attached 
to  tbe  periosteum — while  on  either  side  of  this  lino  there 
ii  interpoaed  a  thick  layer  coDslBting  of  glands.  These 
glanda  are  foand  to  be  Bometimes  disposed  in  regular  rows 
«w  the  palatine  arch,  and  from  their  being  like  the  labial 
and  parotid,  are  called  the  palatine  salivary  glands.  They 
are  in  greater  numbers  behind  than  in  front,  and  open  by 
many  orifices  which  are  visible  to  the  eye. 

The  mucous  membrane,  lining  the  cheeks,  is  a  continua- 
tion of  that  belonging  to  the  lips,  already  described.  There 
is  also,  beneath  it,  a  layer  of  glands  of  the  salivary  order, 
which  caiue  projections  on  its  surface,  and  are  called  the 
mftntry  bucad  glands.  They  are  precisely  like  the  labial, 
thoQgh  smaller,  and  open  by  distinct  orifices.  Two  of  these 
glands,  fi-om  not  being  situated  directly  beneath  the  mem- 
brane,  but  placed  between  tho  buccinator  and  masseter 
moacles,  are  called  the  molar  ^nds.  Their  ducts  open 
opposite  the  last  molar  tooth. 

The  mncous  membrane  of  the  so/i  palate  is  remarkable 
for  its  upper  or  nasal  surface  presenting  the  columnar 
arrangement  in  its  epithelium,  while  the  lower  or  lingual 
surface  has  tbe  squamous  form  of  the  mouth. 

The  mucous  membrane  of  the  pharynx  has  a  reddish 
appearance,  and  ie  characterized  by  its  density  and  close 
adhesion  to  the  periosteum  upon  the  basilar  process.    It 
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supplied.  They  have  been  already  detailed.  The  veiiu 
have  corresponding  names  and  situation  with  the  arteriei, 
and  terminate  in  the  jugular. 

The  nerves  (Fig.  74,  91,  97)  supplying  the  mouth  and 
pharynx  come  from  the  fifth,  the  seventh,  eighth,  and 
ninth  pair  of  the  cerebral  nerves,  and  from  the  sympa- 
thetic system. 


CHAPTER  m. 

ORGANS   OF    EXPRESSION. 

Thbsb  comprise  the  muscles  concerned  in  giving  expte$- 
axon  to  the  various  passions,  which  are  chiefly  the  occtptto 
frontalis y  corrugator  supercUiiy  pyramidalia  nasi^  compressor' 
nasi,  and  orbtctdaris  palpebrarum^  (Fig.  55.)  The  facial 
nerve  (Fig.  97)  must  also  be  included  in  the  organs  of 
expression,  as  it  is  the  motive  power  of  the  muscles. 

Occipito-frontalis, — Dissection. — Commence  an  incision 
from  the  root  of  the  nose,  and  carry  it  through  the  integu- 
ment, along  the  median  line  of  the  cranium,  as  far  back  as 
the  tuberosity  of  the  occipital  bone.  Make  a  second  in- 
cision parallel  with,  and  about  half  an  inch  above  the 
eyebrow,  and  connect  it  with  the  first.  Make  a  third 
incision  from  the  posterior  extremity  of  the  first,  upon 
either  side  of  the  occipital  protuberance,  along  the  superior 
transverse  ridge  gf  this  bone.  Commence  dissecting  oflF  the 
integuments  at  the  transverse  incision,  and  this  muscle  will 
be  exposed.  The  adhesion  between  this  muscle  and  the 
scalp  is  very  close,  and  this,  added  to  the  paleness  of  its 
fibres,  makes  the  dissection  both  difficult  and  tedious,  re- 
quiring caution  and  perseverance  to  succeed.  The  scalp 
being  removed,  this  muscle  is  seen  to  consist  of  four  fieshy  bel- 
lies— two  anterior  covering  the  forehead,  and  two  posterior 
investing  the  occiput,  with  an  intervening  and  expanded 
aponeurotic  structure,  covering  the  superior  and  lateral  por- 
tions of  the  cranium.  It  arises  by  two  fleshy  bellies,  with  ten- 
dinous fibres,  from  the  superior  transverse  ridge  of  the 


oodpital  bone,  and  froA  the  mastoid  process  of  tlie  tempo- 
itL  The  flhres  ascend,  and  soon  tenninate  in  one  hroad 
iheet  of  tendon,  called  the  eptcrantal  aponeurosis,  vhlch 
spreads  over  the  snperior  and  lateral  parts  of  the  cranium, 
M  &r  forward  as  the  coronal  snture,  where  it  again 
beeontes  fleshy,  forming  the  two  anterior  hellies  which  are 
inserted  into  the  skin  of  the  eyehrow,  and  mingle  their 
fibres  with  those  of  the  cormgator  supercilii,  and  orbicu- 
laris palpehranun  mnsclea. 

This  moflcle  is  regarded  hy  some  as  a  digastric  mnacle — 
by  others,  as  quadriceps — two  frontal  and  two  occipital 
muscles,  having,  in  either  case,  the  central  aponeurosis  as 
their  common  point  of  insertion.  There  extends  down 
jErom  this  mnscle  a  fleshy  slip  along  the  nasal  hones,  which 
ii  attached  to  the  internal  angular  process  of  the  frontal 
bone.  It  is  considered  as  s  distinct  muscle,  and  called  the 
pfmmidalia  nasi,  or /nmto  Tiasalis. 

This  muscle  is  loosely  connected  to  the  cranium,  hut 
closely  to  the  scalp.  Function — to  elevate  the  eye-brows  and 
throw  the  forehead  into  transverse  wrinkles ;  to  raise  the 
upper  lids  and  expose  the  ball  of  the  eye  as  in  staring ;  and 
to  draw  the  scalp  either  backward  or  forward  as  the  ante- 
rior or  posterior  bellies  become  the  fixed  points  of  action. 

Corrtigahr  Sapere^i,  (Fig.  65.) — Dissection. — Turn  down 
tiie  integument  of  the  eyebrow  from  the  transverse  incis- 
ion of  the  frontal  muscle,  beneath  which  this  muscle  will 
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muscle^  arising  from  the  canine  fos0a  of  tiie  upper  maxilk 
and  then  spreading  oyer  the  ala  nasi,  is  tMcrted  al(m( 
with  its  fellow  upon  the  doraom  of  the  nose,  by  a&iii 
aponeurosis. 

Function.— It  can  either  compress  or  dilate  the  noetril, 
as  one  or  the  other  of  its  attachments  becomes  the  fixei 
point  of  action.  Jn  panting,  as  in  violent  respiration  after 
running,  as  seen  in  the  horse,  this  miiscle  becomes  a  pow- 
erful dilator,  and  has  received  the  name  of  the  dHaior  Mit 

Orbundaria  palpebrarum^  (Fig.  55.) — JWswc^iofk— The 
same  incision  for  exposing  the  corrugator  supercilii,  being 
carried  round  the  lower  margin  of  the  orbit  to  the  innsr 
canthus  of  the  eye,  also  exposes  this  muscle  as  well  as  the 
compressor  nasL 

It  arises  fleshy  from  the  internal  angular  process  of  the 
OS  frontis,  and  upper  edge  of  the  tendo  octfU— its  fibres  then 
proceed  upward  and  outward,  broad  and  thin,  along  the 
upper  edge  of  the  orbit  and  tarsal  cartilage,  describing 
curves  in  their  course  to  the  external  commissure  of  Ae 
eyelids ;  from  this  it  is  continued  round  in  similar  curves 
upon  the  lower  edge  of  the  orbit  and  lower  eyelid  to  the 
internal  canthus  of  the  eye,  where  it  is  inserted  into  the 
nasal  process  of  the  superior  maxilla,  the  inner  third  of 
the  edge  of  the  orbit,  and  the  lower  edge  of  the  iendo  ocuH 
The  tendo  oculi  or  tendq  palpebrarum  is  a  short,  horizontal 
tendon,  about  a  quarter  of  an  inch  in  length,  attached  to 
the  superior  end  of  the  nasal  process  of  the  upper  maxilla^ 
and  extending  thence  transversely  to  the  inner  canthus  of 
the  eye,  where  it  is  distinctly  felt.    At  this  point  it  forks ; 
the  divided  portions  enclose  the  caruncula  lachrymalis  and 
are  connected  with  the  tarsal  cartilages  and  lachrymal 
duct.    This  tendon  also  passes  across  the  lachrymal  sac, 
and  sends  off  a  strong  aponeurosis  which  covers  its  anterior 
surface.* 

Function. — ^To  close  the  eyelids,  which  is  done  by  the 
fibres  of  this  muscle  being  drawn  in  a  straight  line. 

*  The  palpebral  portion  of  this  muscle,  runnrng  along  the  margin  of  the  eje- 
lids,  is  called  the  (MarU  JiyacU. 
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oosjom  Acnoir  or  thsbb  utscles  is  exfoesios. 

If  the  orMcNlant  palpebrarvm  and  pyramittcUes  nasi  act 
ti^etber,  the  expression  is  "  heavy  and  lowering."  If  these 
yield  to  the  inflnence  of  the  frontal,  the  eyebrow  is  arched 
«ad  the  expression  ia  "cheerful  and  iDquiring."  If  the 
tomgator  tvperdUi  act,  it  is  said  by  Hr.  G.  Bell  to  indi- 
cate "  more  or  less  of  menttd  aDguish,  or  painful  exercise 
of  thoBght"  If  it  combine  its  action  with  the  frontal  por- 
tion of  the  ooapHo^ronialiMf  the  eyebrow  is  drawn  upwards, 
and  the  forehead  wrinkled,  giving  an  expression  more  of 
"  veak  anxiety  and  qaernlousness." 

The  oompresaor  nasi,  in  conjunction  with  the  leoaior 
lahii  svperioria  dleeque  nasi,  and  depreesor  nasi,  by  com- 
pressing, depressing  and  expanding  the  nostrils,  indicate 
**  general  excitement  and  animsl  activity,  and  give  spirit  to 
the  whole  countenance." 

It  may  be  proper  to  notice  in  this  connection  that  all  the 
nnucles  attached  to  the  mouth  are  also  muscles  of  expres- 
aioD,  though  they  hare  been  described  in  another  place 
luder  the  head  of  prehension.  We  will  only  notice,  lurther, 
in  reference  to  their  relations  with  expression,  that  when 
the  orHctdarie  oris,  or  sphincter  muscle  of  the  mouth,  coD- 
tiacts,  while  the  lateral,  or  zygomatic  muscles  are  in  action, 
there  is  "a  painful  and  hitter  expression."  If,  on  the  con- 
trary, the  orincularis  of  the  mouth  be  relaxed,  while  the 
orHcularea  of  the  eyelids  are  contracted,  tlien,  by  the  action 
of  the  lateral  muscles,  there  is  produced  a  "cheerful  and 
smiling  expression  of  the  conntenance." 
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exprossion  and  motion  to  tlie  face,  and  is  one  of  the  reipi- 
ratorj  nerves  of  Sir  Charles  Bell.    It  arises  from  what  ii 
tenued  bj  this  latter  gentleman,  the  respiratory  tract,  ud 
j.„  g7_  from  that  particnlar  pas 

tion  of  this  tract,  Ijing 
hetveen  the  corpus  ditan 
and  corpua  reati/orme,  kt 
the    upper    part  of  the 
I  medulla   oblongata,  and 
I  near  the  pons,  whence  iti 
'  fibres  are  traced  into  the 
corpus  restiforme.    It  is 
smaller  than  the  auditory 
nerve,  and  anterior  and 
superior  to  it  in  the  mea- 
tus   auditoriuB   interniu, 
where   they  both   enter, 
*■  and    where    they    inter- 
change connecting  filaments.     After  the  facial  nerve  tra- 
verses tlie  auditory  meatus,  at  the  bottom  of  this  latter,  it 
enters  tlie  aqueduct  of  Fallopius — purBues  the  course  of  this 
canal,  which  is  between  the  cochlea  and  vestibule,  and 
behind  the  tympanum — proceeds,  first,  horizontally  back- 
wiyd,  then  outward  above  the  fenestra  ovalis,  and  de- 
scends along  the  inner  wall  of  the  tympanum,  to  the  stylo 
mastoid  foramen,  at  which  it  emerges.    From  this  point  it 
proceeds  forward  in  the  substance  of  the  parotid  gland, 
crossing  the  external  carotid  artery,  and  external  jugular 
vein,  to  the  ramus  of  the  lower  jaw,  behind  which  it 
divides  into  two  branches  called  the  temporo-facial,  and 
cervico-faciaL    Opposite  to  the  hiatus  Fallopii,  the  Vidian 

Fio.  97  represents  the  Fatialntrm,  or  Portio-dur*  of  the  MTeaUi  pair.  ■ 
Trunk  of  the  facial  nerTe,  b  Ascendicg  branch,  t  De*ceniling  braach.  d 
Posterior  auricular  branch,  t  t  Temporal  branches.  //  Malar  branches- 
g  g  Inferior  maiillarj  braDchea.  k  Occipital  nerTc.  i  Tennmal  braocbet  of 
the  inferior  dental.  ;  Termipal  branches  of  iafra  orbital,  k  Ic  Supra  orbital 
nerre  and  branches.  1  Orbicularis  oris  muscle,  m  Zjgomaticus  major,  m 
Z^omaticus  minor,  a  LeTalor  labii  soperioris  aloquo  oaii.  p  Orbicnltru 
palpebituvm.    ;  Depreuor  anguli  oris. 
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aeire,  from  the  ganglJOQ  of  Meckel,  joins  the  fackL  At 
this  point  of  janction  tliere  is  seen  a  gangliform  expansion, 
reeeiriog  filaments  from  the  HTinpathetic,  and  from  the 
otic  ganglion  of  Amold>  Here  the  Vidian  nerve  separates 
from  the  facial,  and  enters  the  caTit7  of  the  tympannm  at 
its  superior  and  posterior  portion,  becoming,  at  this  point, 
the  ^orda  tipapaai,  which  crosses  the  cavity  of  the  tympa- 
nom  obliquely  forward  and  downward,  between  the  han- 
dle of  the  malleus  and  long  leg  of  the  incus,  escapes  through 
a  foramen  on  the  inner  aide  of  the  fissure  of  Glasaer,  and 
joins  the  gustatory  nerve,  at  an  acnte  angle,  between  the 
pterygoid  muscles.  At  the  angle  of  the  jaw,  it  leaves  the 
trunk  of  the  gustatory,  and  goes  to  the  submaxillary  gan- 
glion, where  it  terminates.  The  chorda  tympani  has  been 
considered,  by  some  anatomists,  a  branch  of  the  facial;  but 
Ur.  Jno.  Hunter  appears  to  have  satisfactorily  demonstrated 
the  Vidian  to  be  the  recurrent  branch  of  the  second  division 
of  the  fifth  pair,  and  consequently  a  nerve  of  sensation. 
From  the  circuitous  route  of  the  Vidian,  it  is  seen  to  estab- 
lish several  very  interesting  connections.  It  connects  the 
ganglion  of  Meckel  with  the  superior  cervical  ganglia,  by 
filaments  which  unite  with  sympathetic  filaments  in  the 
cavernous  sinus,  before  entering  the  hiatus  Fallopii;  unites 
Meckel's  ganglion  with  the  submaxillary  ganglion — con- 
nocts  the  superior  and  inferior  maxillary  nerves  together, 
and  further  unites  both  these  with  the  facial. 

The  branches  of  the  facial  are,  1.  Tympanic,  one  or  two 
■mall  filaments  in  the  cavity  of  the  tympanum,  to  supply 
the   stapedius  and   t«nsor  tympani   muscles.      2.  Three 
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over  the  temple  and  upper  portions  of  the  face^  by  hrandi 
termed  t€(pfiporal^  malar^  and  buccaly  which  anastomoi 
with  the  auricular  branch  of  the  inferior  maxillarj,  tk 
Bupra  orbital^  and  infra  orbital  nerves. 

The  cervico/cLcial  descends,  supplying  the  lower  portion 
of  the  face,  and  upper  portions  of  the  neck,  by  brancke 
called  the  mcusiUaryy  8vhjn(iODillary^  and  cervioaly  whid 
communicate  with  the  mental  nerve  and  ascending  Alt' 
ments  of  the  cervical  plexus.* 

Blood-vesseU. — The  arteries  supplying  the  organs  of  ex- 
pression, come  from  the  facial,  transverse  facial,  occipital, 
temporal,  and  internal  maxillary  of  the  external  carotid, 
and  from  the  ophthalmic  of  the  internal  carotid  artery, 
(Fig.  73.)  The  veins  correspond  to  the  arteries — ^thoae  of 
the  external  carotid  go  to  the  jugulars — those  of  the  inter- 
nal carotid,  to  the  cavernous  sinus. 


CHAPTER  IV. 

ORGANS   OF    SENSE. 

Sensation  is  defined  to  be  a  ^^  change  in  the  condition  of 
the  mind,  by  which  we  become  aware  of  an  impression 
made  upon  some  part  of  the  body,"  or  it  is  styled  the  "con- 
sciousness of  an  impression." 

Organs  of  sense  are  the  instruments  of  receiving  the  im- 
pression, through  which  a  corresponding  change  in  the 

*  Another  view  of  this  complex  nerrous  arrangement  may  be  taken.  Accord- 
ing to  many  excellent  obseryers,  there  are  three  divisions  of  the  sefenth 
nerve,  instead  of  two.  The  portio  mollis,  or  auditory,  and  the  potiio  dun,  or 
facial,  have  lying  between  them,  from  their  very  origin,  a  set  of  filaments 
which  can  be  dissected  from  them,  and  shown  to  unite  in  a  nervous  trunk  of  a 
reddish  color,  strongly  contrasting  with  the  pure  white  tint  of  the  facial.  This 
portio  intermedia,  as  it  has  been  called,  can  be  traced  closely  connected  with 
Che  facial,  following  it  into  the  aqueduct  of  Fallopius,  and  sending  filaments  to 
both  it  and  the  auditory,  and  finally  losing  itself  in  the  geniculate  ganglion, 
c  ailed ,  also,  iniumesufUia  gangliformis,  or genuformit.  This  geniculate  ganglion 
also  receives  the  two  petrosal  nerves,  one  of  which  is  a  branch  of  the  Vidian, 
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Iliad,  called  sensatioD,  is  effected.  Tlie  organs  of  Benae  are 
diTided  into  ertemol  and  intemaL  The  form«  comprise 
Ae  eye,  the  ear,  the  tongae,  the  nose,  and  the  skin,  per- 
fimoing  the  fiiDCtioDs  of  seeing,  hearing,  tasting,  smell- 
ing,  and  toach.  The  latter  dirision  of  internal  sensatioa 
iodiul^s  the  brain  aad  nerroos  system. 

SBCTIOir  I. 


The  organ  of  vigioa  consists  of  the  eye  proper  or  ixdt, 
and  of  the  appendages  of  the  eye,  or  tiUamina  oculi. 

The  hall  or  globe  of  the  eye  furnishes  an  example  of  the 
most  perfect  of  optic  instruments,  and  the  most  surprising 
adaptation  in  all  its  parts,  for  the  purposes  of  viaion.  It,  in 
bet,  combines  the  properties  of  both  the  microscope  and 
telescope,  being  constructed  to  view  objects  both  near  and 
at  a  distance,  and  baring  special  relation  to  the  stimulus 
of  light 

The  eye  is  aituated  in  front  of  the  bony  orbit — resting 
upon  an  elastic  cushion  of  fat,  which  allows  it  great  mo- 
bility, and  which,  from  its  quantity,  whether  great  or 
small,  will  cause  a  proportionate  projection  or  retraction  ; 
BO  oa  to  give  the  appearance  of  either  large  or  small 
eyes,  though,  in  &ct,  the  eye  may  not  vary  absolutely 
in  size. 

It  is  sarrounded  and  retained  in  its  situation  by  muscles, 
Teasels,  nerves,  the  conjuuctiyc  mcmbrape  and  the  eyelids. 


F«-  M-        A  of  the  come 

and  meant 
ing  about  (n 
inch.  Th 
axes  of  tilt 
eyes  are  par 
allel  to  eadi 
other,  iQt  not 
to  that  of  the 
bony  orbit 

The  eye 
is    a   hollow 
sphere  com- 
posed of  t 
membranous  case,  and 
four  refractive  leasts  or 
media   of  light.     The 
case   consists  of  three 
coats  or  membranes,  an 
''  outer,  middle  and  inner, 
called  the  sclerotic,  cfto- 
roid,  and  retitut. 

Tumca  Sclerotica, 
(Fig.  98,  A,)  (<M^, 
hard.) — Dissection. — Clean  the  ball  of  all  its  attachments, 
'which  is  best  done  with  the  scissors,  while  the  eye  rests  in 
a  shallow  dish  of  water. 

This  membrane  forms  the  whole  of  the  outer  coat  of  the 
eye,  except  its  front  part,  which  rocciTCS  the  cornea.    Its 

Fin.  S8,  A  repreunte  >  uction  of  (he  Gf  eball.  1  Upper  lid.  3  3  Meibo- 
nitu  glands.  3  ReBection  of  tunica  conjuacllTa.  4  Come*.  5  Aoteiiar 
chamber  of  tha  aqueous  humor.  6  Pupil.  T  Iris.  8  CryslalliDc  leoi.  9 
Ciliary  processM.  11  Canal  of  fontana.  IS  Canal  of  petit  13  SectioBof  tlte 
TiUeous  humor.  14  Central  arterj  of  the  retina,  paiaing  through  the  Titreoul 
humor.  15  Optio  nerve,  a  Sclerotic  coat,  b  Choroid,  c  Membrane  of 
Jacobs,    i  Retina,    t  Hyaloid  membrane. 

Fio.  98,  B  represents  the  Choroid  coat,  or  second  lunio  of  the  E;a.  a 
Choroid,  h  h  Ciliary  nenes.  c  Long  ciliary  artery,  i  Ciliaiy  ligament.  * 
Iris,  showing  ill  two  seU  of  fibres — the  circular  and  rtdiMiog.  /  Pupil. 
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extent  consequently  reaches  from  the  optic  neryc  to  the  cir- 
nunference  of  the  cornea.  It  is  a  pearly  white,  dense,  very 
•troDg,  inelHstic  fibrona  membrane,  designed  to  preaerre 
the  shape  of  the  eye,  and  protect  the  delicate  structures 
vithin. 

The  ezf«nta2  auf/aae  is  perforated  round  the  optic  nerve, 
vhich  enters  at  the  posterior  part,  with  many  email  fora- 
mina for  the  passage  of  the  ciliary  vessels  and  nerves.  It  is 
covered  by  the  tunica  conjunctiva,  with  which  it  is  loosely 
coDDected  by  cellalar  tissue,  and  gives  insertion  to  several 
muscles.  Divide  this  membrane  circularly  from  its  centre 
and  reflect  it  forward  towards  the  cornea,  and  backward 
to  the  optic  nerve,  carefully  raising  it  from  the  choroid,  so 
that  its  internal  surface  and  density  can  be  examined. 

The  internal  surface  of  the  sclerotic,  presents  a  brown 
color,  and  is  attached  by  delicate^  filamentous  tissue,  and 
by  the  ciliary  vessels  and  nerves  to  the  choroid,  which 
gives  this  surface  a  rough  appearance,  but  when  these  con- 
nections are  removed,  which  can  be  readily  done,  it  pre- 
sents B  smooth  and  glossy  surface,  from  which  it  is  said  a 
serous  layer  can  be  dissected.  This  surface  also  exhibits 
the  openings  for  the  ciliary  vessels  and  nerves  which  enter 
externally. 

The  density  of  this  coat  is  greatest  behind,  and  becomes 
gradually  thinner  as  it  approaches  the  centre ;  which, 
however,  in  front  of  this  is  again  increased  in  thickness  by 
the  tendinous  addition  of  the  rccli  mmdes. 

It  is  perforated  behind  by  the  optic  nerve,  about  one  line 
and  a  half  internal  to  the  antero  posterior  axis.     The  por- 
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the  optic  nervC;  which  is  derived  from  the  dura  mater.  I 
the  normal  state  it  possesses  little  sensibility,  though  wbe 
attacked  with  inflammation,  it  gives  the  most  intense  pau 
Its  nerves  and  vessels  come  from  the  ciliary  branches. 

Choroid  coat,  (Fig.  98,  B.) — This  membrane  forms  the  seo 
ond  tunic  of  the  eye.    It  is  situated  beneath  the  sclerotia 
and  connected  to  it  by  cellular  tissue,  vessels  and  nerm 
It  rests  upon,  but  docs  not  adhere  to  the  retina.    It  exkudi 
from  the  optic  nerve  behind,  to  the  ciliary  ligament  in  front, 
which  latter  corresponds  to  the  place  of  junction  between 
the  sclerotic  and  cornea.    In  a  word,  it  lines  and  is  coex- 
tensive with  the  inner  surface  of  the  sclerotic 

Its  posterior  surface  is  pierced  by  the  optic  nerva  Iti 
anterior  portion  presents  a  large  opening  for  the  reception 
of  tlie  iris.  Its  color  is  of  a  dark  brown  on  the  external 
surface,  while  its  inner  surface  is  of  a  deep-black.  Its  «fnio- 
ture  is  soft  and  extremely  vascular.  It  has  been  divided 
into  three  layers,  an  external  or  venous,  a  middle  or  arte^ 
rial,  and  an  internal  or  pigmentary.  Such  a  division  ii 
very  justly  regarded  as  of  little  utility,  since  it  is  purely 
artificial.  This  coat  is,  in  fact,  but  one  membrane  highly 
organized  and  vascular.  It  is  believed  to  equal  in  vasco- 
larity  any  of  the  mucous  membranes,  and  has  upon  its 
outer  surface  a  number  of  large  veins,  which  from  their 
peculiar  arrangement  are  called  vasa  vortioosOj  and  ooBr 
stitute  what  is  called  the  first  layer ;  beneath  tlus  is  seen  a 
beautiful  net-work  of  arterial  capillaries,  called  after  Buysdh, 
the  tunica  Buyschiana.  It  is  composed  of  the  ciliary  arte- 
ries and  nerves,  which  penetrate  the  choroid  from  behind 
in  great  numbers,  round  the  optic  nerve  and  supply  this 
tissue.  The  longer  ciliary  arteries,  with  the  nerves,  pass 
on  to  the  ciliary  ligament,  and  through  it  to  the  iris,  to 
which  organ  the  nerves  seem  chiefly  destined.  Beneath 
this  arterial  layer,  the  microscope  reveals  a  delicate  mem- 
brane, forming  the  internal  lamina  of  the  choroid,  composed 
of  nucleated  liexagonal  cells,  disposed  in  several  lamina, 
and  containing  tlie  black  pigment.  This  is  the  pigment- 
ary membrane. 
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Thia  pigment  pervades  the  vhole  of  tlie  choroid,  but  is 
foand  to  he  more  ahuodant  on  its  internal,  than  on  ita  ex- 
ternal anrface ;  and  more  ahundant  and  of  a  deeper  color, 
poeteriorly  and  anteriorly,  than  laterally.  The  sclerotic  is 
stained  hy  the  pigment.  It  is  of  deeper  color  in  the  child, 
and  paler  and  less  in  quantity  in  the  old.  It  is  entirely 
minting  in  AlhinoB,  and  rision  is  in  consequence  defective. 
This  pigment  is  wanting  in  the  hottom  of  the  eye  of 
many  of  the  inferior  animals,  as  the  sheep,  ox,  &c.,  and  in 
place  of  it  there  is  seen  a  beautiful,  shining,  metallic  snr- 
&ca  called  tt:^)etvm.  The  vse  of  the  pigment  is  to  darken 
the  interior  of  the  eye,  to  absorb  the  superfluous  rays  of 
light,  and  prevent  their  being  reflected  back  upon  the  refr- 
ins.  For  the  same  reason  the  interior  of  the  telescope  is 
Uookened. 

There  are  other  parts  however,  besides  the  choroid,  which 
ham  this  black  pigment,  and  which  being  also  in  close  con- 
nection with  it,  will  now  be  noticed.  These  are  the  eSiarg 
prootaaea  and  wU,  (Fig.  99.) 

ri«.  99.  There  is  a  circular  band  about 

a  line  and  a  half  broad,  called 
^ecUiaryligameiU,  (Fig.98,B,) 
which  serves  to  connect  togeth- 
\  er  the  sclerotica,  cornea,  cho- 
II  roid,  and  iris.  It  is  of  a  fibro- 
'/  cellnlar  structure,  soft,  of  a 
'  grayish  white  color,  and  not 
blackened  by  the  pigment 
The  ciliary  arteries  and  nerves 
enter  this  ligament,  and  are 
traced  through  it  to  the  iris.  From  the  nerves  which  Soem- 
mering saw  it  contain,  he  considered  it  a  nervous  ganglion. 
It  has  also  been  considered  a  muscular,  tendinous,  and 
glandular  structure.  A  small  canal  is  seen  within  this  lig- 
ament, called  after  its  discoverer,  the  canal  of  Fontana. 

Fic.  9D  represents  k  traDSTene  section  of  Ibe  globe  of  tbe  Eje  seea  from 
wilhin.  a  Cut  edge  of  the  three  tunics  of  the  efC.  h  PupU.  t  Iris,  d  CUiuy 
processes,    t  Front  border  of  tbe  retina. 


336  THE  EYE. 

The  function  of  this  ligament  appears  to  be  purely 
chanical. 

Ciliary  pivcesseSy  (Fig.  99.) — Dissection. — Continue  tl 
circular  incision  made  in  the  sclerotic,  through  the  choroir 
and  on  looking  into  the  anterior  half  of  the  divided  ej 
from  behind,  there  is  seen  a  radiated  disc  of  perfectly  regi 
lar  form,  surrounding  the  crystalline  lens,  which  from  it 
resemblance  to  a  radiated  flower,  is  called  the  corona  cilim 
The  several  rays  of  this  crown  constitute  the  ciliary  pro 
cesses. 

These  processes  are  delicate  folds  of  the  choroid  mem- 
brane, extending  from  the  ciliary  ligament  to  the  posterioz 
surface  of  the  iris,  and  forming  a  ruffle  on  the  forepart  of 
the  vitreous  humor,  around  the  circumference  of  the  crys- 
talline lens.    They  are  small,  triangular  in  shape,  about 
sixty  or  seventy  in  number,  according  to  Zinn,  and  from  a 
line  to  two  lines  in  length.    Between  each  pair  of  these 
processes,  a  corresponding  one  from  the  hyaloid  membrane, 
extends  into  and  fills  up  the  spaces;  thus  forming  a  kind 
of  dove-tailing  union,  which  completes  the  posterior  wall  of 
the  afjueous  chamber,  and  prevents  the  fluid  from  flowing 
back  in  that  direction. 

The  ciliary  processes  are  covered  with  the  pigment  If 
this  be  washed  ofi^,  they  are  seen  to  be  very  vascular,  of  a 
grayish  color,  and  continuous  with  the  choroid. 

Function, — Various  opinions  are  entertained  as  to  the 
use  of  these  i)rocesses.  Some  believe  them  to  be  muscular, 
and  to  have  the  power  of  "regulating  the  focal  distance  of 
the  eye.  Others  suppose  that  they  consist  of  a  venous 
erectile  structure,  and  are  connected  with  the  motions  of  the 
iris.  Others,  again,  say  that  they  secrete  the  aqueous  hu- 
mor— while  others  think,  with  more  plausibility,  that  they 
secrete  or  furnish  the  black  pigment  with  which  they  are 
covered,  to  arrest  any  superfluous  rays  which  may  enter 
the  eye. 

IriSy  (Fig.  99.) — This  organ,  so  called  from  the  variety 
of  its  color,  is  situated  behind  the  cornea  and  in  front  of 
the  lens,  and  is  seen  suspended  as  a  perpendicular  curtain, 
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dividing  the  front  of  the  eye  into  two  chamhers,  the  ante- 
rior and  posterior.  These  chamhers  contain  the  aqueons 
humor,  in  which  the  iris  moves  freely.  The  anterior 
chamher  extends  from  the  cornea  to  the  iris ;  the  posterior 
from  the  iris  to  the  lens.  The  iris  is  circular  in  its  form 
in  the  human  eye,  and  ohlong,  either  transversely  or 
vertically,  in  many  of  the  inferior  animals.  It  has  in  its 
centre  an  opening  called  the  pupil.  The  size  of  the  pupil 
varies  according  to  the  intensity  of  the  light,  the  sen- 
sihility  of  the  retina,  and  the  distance  of  the  ohject.  When 
the  light  is  strong,  the  ohject  near,  and  the  retina  sensi- 
ble, the  pupil  contracts,  while  in  the  opposite  condition  of 
things  it  dilates. 

The  external  circumference  of  the  iris  is  attached  to  the 
ciliary  ligament  Its  internal  circumference  forms  the 
margin  of  the  pupil.  Its  anterior  surface  is  flat,  and  pre- 
sents the  variety  of  color  from  which  it  has  been  called  iris 
or  rainbow.  There  is  stated  to  be  a  resemblance  between 
the  color  of  the  iris  and  the  hair.  In  most  fish  it  is  found 
to  present  a  metallic  lustre.  The  posterior  surface  of  the 
iris  is  covered  with  a  thick  layer  of  dark  pigment,  and  from 
its  resemblance  to  the  ripe  purple  grape,  is  called  uvea. 

Structure, — The  structure  of  the  iris  is  regarded  as  essen- 
tially muscular,  and  has  been  compared  to  the  columnsB 
camete  and  chordfe  tendincfe  of  the  heart. 

On  the  anterior  surface  of  the  iris  are  seen  projecting 
lines  and  intervening  depressions.  Some  of  these  lines  sur- 
round the  pupil  after  the  manner  of  a  sphincter ;  others 
radiate  from  the  pupil  towards  the  circumference  of  the 
iris,  while  others  are  described  as  interlacing  and  bifur- 
cating, and  ending  in  small  projections.  The  radiated 
fibres  mingle  with  the  circular  somewhat  after  the  manner 
of  the  muscles  of  the  mouth,  with  the  orbicularis  oris. 
This  arrangement  of  the  muscular  fibres  satisfactorily  ex- 
plains the  functions  of  the  iris.  When  it  is  required  that 
the  pupil  shall  contract,  the  sphincter  or  circular  fibres 
afford  the  means  of  doing  it,  and  shutting  out  the  light; 
when  it  is  necessary  to  open  the  pupil,  the  dilatation  is 
22 
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effected  by  the  radiating  fibres,  drawing  it  apart,  vtfle 
the  same  time  the  circular  ones  are  relaxed. 

The  posterior  surface  is  deeply  stained,  as  stated,  w 
the  black  pigment,  which  is  said  to  be  protected  by  t 
very  delicate  membrane  of  the  aqueous  humor. 

The  iris  is  abundantly  supplied  with  blood  vessels  a 
nerves.    The  arteries  come  from  the  long  ciliary,  wlik 
after  entering  the  sclerotic  behind,  pass  forward  betwe 
this  coat  and  the  choroid,  one  on  either  side  of  the  ej 
parallel  to  the  equator  ocidi,  to  the  ciliary  ligament,  he 
each  of  them  divides,  and  after  forming  a  circle  round  tl 
circumference  of  the  iris,  sends  off  radiating  branches  whic 
converge  towards  the  pupil,  and  there  form  anastomoti 
arches.    Some  muscular  branches  of  the  ophthalmic  als 
supply  the  iris  from  the  front.    The  veins  are  more  numei 
ous  than  the  arteries  and  return  the  blood  either  by  th« 
ciliary  veins,  or  into  the  vasa-vorticosa.    The  nerves  of  th( 
iris  are  large,  and  are  supplied  by  the  ciliary  nerves,  whicl 
come  from  the  ophthalmic  ganglion.    This  ganglion  is  con- 
nected with  a  sentient  branch  of  the  ophthalmic,  one  of  the 
divisions  of  the  fifth,  a  motive  nerve,  one  of  the  branches 
of  the  third,  and  with  branches  of  the  sympathetia    From 
this  source  the  ciliary  nerves,  about  12  or  14  in  number, 
pass  through  the  sclerotic  behind,  and  then  go  forward 
on  the  surface  of  the  choroid  to  the  ciliary  ligament,  which 
they  enter  in  great  numbers,  where  they  are  distributed  to 
the  iris.    From  this  bountiful  supply  of  nerves,  both  of 
sensation  and  motion,  we  can  readily  understand  the  great 
sensibility,   and  the  delicate    and    rapid  movements   of 
the  iris. 

The  iris  is  three  or  four  times  thicker  than  the  choroid, 
and  becomes  thinner  towards  the  pupillary  margin.  The 
pupil  is  closed  the  greater  part  of  uterine  life,  by  a  delicate 
membrane,  called  memhrana  piipiUaris.  It  is  represented 
as  most  distinct  about  the  fifth  month,  and  as  disappearing 
about  the  seventh.  This  membrane  separates  the  anterior 
and  posterior  chambers  of  the  eye,  and  prevents  any  com- 
munication between  them  till,  as  just  stated,  after  the 
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Beventb  month,  when  it  duappcara,  nnd  the  fibres  of  both 
chambers  mingle  and  pass,  readily,  the  one  into  the  other. 
Cases  arc  mentioned,  however,  where  this  membrane  has 
remained  after  birth,  causing  blindness.  Tliie  membrane, 
acconling  to  M,  Oloqnet,  consists  of  two  layers — both  serooa 
and  formed — the  one  in  front  of  the  iris,  lining  the  ante- 
rior chamber,  and  constituting  the  anterior  layer,  and  the 
other,  of  the  one  behind,  the  iris,  lining  the  posterior  cham- 
Ijer,  and  forming  the  posterior  layer. 

Function. — To  act  as  the  diaphragm  of  the  telescope,  by 
its  black  pigment  intercepting  all  tlie  rays  of  light  except 
those  passing  through  the  pupil. 

Sdina. — The  retina  (Fig.  100)  forms  the  third  or  inner- 
most coat,  constituting  the  membranous  case  of  the  eye.  It 
lines  the  choroid,  and  is  j^       p,^  jqq       g 

in  contact  with  the  vit- 
reous humor.    It  is  the 
most  important  of  the 
three  membranes,  as  it  i 
ifl  the  seat  of  vision,  and  ' 
is  the   place  wlierc  the 
images    of   objects    a 
painted. 

Diasecfion. — The  eye  being  kept  under  water,  carefully 
remove  the  clioroid,  when  the  retina  is  distinctly  seen. 

Slritditre. — It  consists  essentially  of  the  expansion  of  the 
optic  nerve,  which  forms  a  middle  layer  of  nervous  coat, 
covered  internally  by  a  vascular  layer,  and  externally  by 
a  serous  one,  discovered  by  Mr.  Jacobs.  Tho  nervous  coat 
presents  a  bluish  white  appearance,  is  soft,  pulpy,  easily 
torn,  and  extends  forward  to  the  ciliary  processes.  The 
internal  layer,  or  vascular  coat,  is  compared  to  the  pia-ma- 
tcr,  and  consists  of  the  minute  branchings  of  the  artcria 

Fic.  100,  A  rrprcwnla  tho  RelEna  after  Iho  rcmoTBl  of  the  Choroid.  ■ 
The  Retina,    b  Cptic  oerve.    t  Iris,    d  Vitreous  humor.    «  Where  the  ret- 
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Soemcrrbg.  ftPoiutofeatraiiceofofticQerTB.  c  Choroid  coat,  i  Sclerotic  coat. 
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centralis  J  the  central  artery  of  the  retinti,  which  pierces  th 
optic  nerve,  and  then,  by  its  expansion,  forms  the  principi 
support  for  the  nervous  layer.  The  nervous  layer  is  de 
scribed  by  Treviranus,  as  consisting  of  cylindrical  tubes,  oi 
fibres  extending,  in  every  direction,  from  the  optic  nerve, 
and  terminating  in  papilla3  which  are  in  contact  with  the 
hyaloid  membrane. 

The  external  or  serous  layer  separates  the  retina  from 
the  pigmentary  coat  of  the  choroid,  and  when  suspended 
in  water,  is  seen  as  an  extremely  delicate  membrane,  which 
under  the  microscope  presents  granules  having  a  tessclated 
arrangement.  On  the  inner  surface  of  the  retina,  at  the 
bottom  of  the  eye,  where  the  optic  nerve  enters,  a  dark 
point  is  seen,  called  the  porua  opticus ;  through  this  the 
arteria  centralis  passes,  and  then  divides. 

From  this  point,  about  a  line  and  a  half  to  the  outside, 
is  seen  a  small,  circular  spot,  having  a  yellowish  border, 
called  the  foramen  of  Soemerring,  or  punctum  aureum.  This 
spot  corresponds  to  the  axis  of  the  eyes,  and  is  said  not  to 
exist  in  the  foetus.  It  is  found  in  man  and  the  quadm- 
mana — that  is,  in  all  animals  the  axes  of  whose  eyes  are 
parallel.  It  is  not  seen  in  the  horse,  the  ox,  nor  other 
mammalia,  in  birds  nor  in  fish.  Tliis  spot  is  not  a  fora- 
men, as  supposed  by  Soemerring,  but  is  found  to  be  covered 
both  by  the  vascular  layer,  and  the  serous  layer  of  Jacobs, 
there  being  a  depression,  and  an  apparent  deficiency  of  the 
nervous  substance  at  this  point. 

Zonula  Ciliaris, — This  is  a  term  applied  to  the  thin  vas- 
cular structure  connecting  the  anterior  surface  of  the  lens, 
with  the  anterior  margin  of  the  retina.  It  is  found  to 
present  folds,  corresponding  with,  and  received  between 
the  ciliary  processes,  arranged  in  a  radiated  form,  and 
stained  with  the  pigment  around  the  lens.  The  membra- 
nous case  of  the  ball  of  the  eye  thus  formed  of  its  three 
coats,  the  sclerotic,  choroid,  and  retina,  contains  four 
refractive  bodies,  or  media  of  light:  the  comeay  aqueous 
humor  J  crystalline  lens,  and  vitreous  humor. 

Cornea,  (porneus,  horny,)  Fig.  98. — This  structure  occu- 
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pes  the  anterior  fifth  of  the  globe  of  the  eye,  and  is  con- 
nected with  the  sclerotica  at  the  ciliary  ligament,  by  a 
Teiy  firm  Qnion.  The  cornea  stands  out  prominent  from 
the  sclerotic,  somewhat  after  the  manner  of  the  crystal  of  a 
watch.  It  is  a  perfectly  transparent  body,  highly  polished, 
convex  on  its  anterior  surface,  and  concare  on  its  posterior; 
thus  presenting  a  lens  of  the  concavo-convex  form.  Its  shape 
ia  spherical,  and  represents  the  segment  of  a  smaller  sphere 
placed  on  that  of  a  larger.  Its  transverse  diameter  ex- 
ceeds the  vertical  by  abont  one  line,  which  is  found  to  be 
owing  to  the  overlapping  of  the  sclerotic  upon  its  superior 
and  inferior  border.  Its  density  is  slightly  greater  in  the 
centre  than  at  the  circumference.  Its  structure  is  complex 
and  consists  of  a  variety  of  different  tissues,  as  the  tunica 
conjunctiva,  the  cornea  proper,  cornea  dastica,  and  the  lining 
nembrarte  of  the  anterior  chamber. 

The  tunica  conjunctiva  is  a  fine  layer,  so  closely  adhering 
to  the  cornea  as  to  have  its  existence  denied  by  some  anat- 
omists, though  prolonged  maceration  has  satisfactorily 
proven  its  presence,  and  its  continuity  with  that  covering 
the  sclerotic.  It  is  found  to  be  very  sensitive,  and  to  con- 
sist of  cells,  of  which  the  superficial  are  flat,  while  the 
deeper  are  round,  and  contain  a  transparent  fluid  which, 
soon  after  death,  becomes  opacjue  and  white,  forming  that 
peculiar  film  seen  then  upon  the  eye. 

The  cornea  proper  is  composed  of  transparent  lamina, 
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are  supposed  to  be  a  peculiar  modification  of  fibro-cellular 
tissue. 

The  cornea  dastica  is  posterior  to  the  cornea  proi)er,  and 
is  characterized  by  the  very  singular  fact  that  its  trans- 
parency is  not  in  the  least  effected  by  any  of  the  agencies 
which  destroy  that  of  the  true  cornea.  It  is  a  strong, 
though  thin,  elastic  cartilaginous  layer,  in  close  conneo- 
tion  with  the  cornea.  Its  function  is  to  support  and  pre- 
serve the  proper  curvature  of  the  cornea. 

The  lining  membrane  of  the  anterior  aqueous  chamW 
forms  the  fourth  and  last  layer  of  the  cornea.  It  is  of  such 
extreme  delicacy,  that  its  existence  is  rather  inferred  than 
proved  by  dissection. 

The  cornea,  in  its  healthy  state,  has  no  red  vessels, 
though  when  inflamed,  is  highly  vascular,  and  though  no 
nerves  have  been  satisfactorily  traced  into  it,  its  surface  is 
quite  sensible.  Thus  constituted,  the  cornea  presents  the 
most  perfectly  transparent  lens,  and  is  the  first  of  the 
media  through  which  the  light  has  to  pass  before  reaching 
the  retina.  From  its  great  convexity  and  density,  it  pow- 
erfully refracts  and  converges  the  light  in  its  passage 
through  it. 

Aqueous  humor. — ^This  forms  the  second  refracting  me- 
dium in  order,  and  is  immediately  behind  the  cornea,  oc- 
cupying the  cavity  between  this  latter  and  the  crystalline 
lens.  It  consists  of  a  perfectly  transparent  and  colorless 
fluid,  secreted  by  the  lining  membrane  of  this  cavity.  It  is 
called  aqueous  from  its  resemblance  to  water,  its  specific 
gravity  differing  very  little  from  that  liquid.  Analysis 
makes  it  to  consist,  in  100  parts,  of  water  98,  and  the  re- 
maining two  parts,  of  chloride  of  sodium  and  albumen. 

The  aqueous  humor  fills  both  the  anterior  and  posterior 
diambcrs  of  the  eye,  having  free  and  easy  communication 
through  the  pupil. 

This  humor  being  fluid,  and  consequently  less  dense 
than  the  cornea,  will  not,  according  to  the  laws  of  the  re- 
fraction of  light,  so  strongly  converge  the  rays  in  their  pas- 
sage through  it,  but  on  the  contrary,  cause  them  rather  to 
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^rerge  from  tlie  axis  of  Tision.  The  light  on  leaTing  this 
fluid  falla  on  the  next  medium,  L  e.  the  cn/stdlline  lem, 
(Fig.9&) 

The  lens  is  a  heantiful  double  convex  body,  situated  in 
a  depression  in  front  of  the  vitreous  humor,  and  behind 
the  popiL  It  ifi  more  convex  posteriorly  than  in  front,  and 
has  its  axis  on  a  line  with  that  of  the  pupil. 

Ita/orm  varies:  in  the  fcetns  it  is  more  spherical;  in  the 
adult  the  anterior  and  posterior  convexities  aro  greater, 
while  in  old  age  these  agaia  diminish.  This  variation  of 
form  is  also  seen  in  different  individuals  of  the  same  age, 
accounting  for  the  different  powers  of  vision  in  each.  For 
example,  when  the  convexity  of  the  lens  is  excessive,  the 
rays  of  light  will  be  refracted  too  powerfully,  and  he 
hroaght  to  a  focus  too  soon,  and  in  front  of  the  retina,  pro- 
daciug  that  kind  of  defect  of  vision  called  myopia,  or  short 
sightednesa.  The  reverse  of  this  occurs  in  old  people,  when 
the  lens  is  too  flat,  giving  rise  to  that  defect  of  sight  called 
presbjfopia  or  far-sightedness.  In  this  case  the  focus  is 
thrown  behind  the  retina.  The  cohr  of  the  lens  varies  as 
much  aa  ita  form.  It  has  rather  a  pinkish  tint  in  the 
foetus,  is  perfectly  clear  in  the  adult,  and  of  an  amber  color 
in  the  old.  Its  detiaUy  also  varies,  being  much  greater  in 
the  centre  than  on  the  surface.  The  centre  is  £rm  and  haa 
been  compared  to  gum-arabic,  and  called  the  nucleus- 
From   this  point  to  the  surface,  it  becomes  less  and  less 


344  CBTSIAUINB  LBNB. 

matter  solnblo  in  water  1.3,  insoluble  membranous  matter 
2.4.  The  lens  is  stated  to  contain  both  gelatine  and  albu- 
men, but  no  traces  of  fibrin  have  been  detected.  By  burn- 
ing it  to  ashes,  traces  of  iron  are  found. 

The  stntcture  of  the  lens  is  not  satisfactorily  settled.    All 
are  agreed  that  it  consists  of  concentric  layers,  which  are 
easily  demonstrated  and  rendered  very  distinct  by  boiling 
or  immersion  in  a  dilute  acid.    In  this  manner  the  layers 
are  seen  to  be  placed  one  above  the  other,  like  the  seT- 
eral  strata  of  an  onion,  and  increasing  in  density  as  they 
approach  the  centre.    These  lamina  seem  to  be  composed 
of  fibres,  extremely  thin,  and  under  the  microscope  present 
a  series  of  fine  teeth  united  together  and  interlocking  with 
each  other.    The  lens  separates  readily  into  three  or  four 
triangular  fragments,  having  their  bases  at  the  circumfer- 
ence, and  their  apices  at  the  centre.    It  is  surrounded  by 
a  membrane  called  the  capsule  of  the  lens.    This  capsule  is 
elastic,  dense,  and  very  transparent,  and  like  the  posterior 
layer  of  the  cornea,  boiling  and  immersion  in  alcohol  do 
not  render  it  opaque  like  the  lens,  and  when  separated, 
after  being  subjected  to  this  operation,  its  transparency  is 
found  to  be  still  preserved. 

The  use  of  this  capsule  seems  evidently  designed  to  pre- 
serve the  form  of  the  lens.  It  is  described  as  containing  a 
small  quantity  of  fluid,  called  the  liquor-morgagni,  which 
by  some  is  thought  to  be  rather  the  result  of  a  cadaveric 
change.  Around  the  circumference  of  the  lens  there  is 
seen  a  triangular  canal  called  the  cancH  of  Petity  which  is 
believed  to  be  formed  by  the  splitting  of  the  lamina  of  the 
hyaloid  membrane  at  the  lens,  one  layer  going  in  front  of 
the  lens,  the  other  behind,  and  leaving  between  the  points 
of  separation  the  above  triangular  canal.    Both  the  lens 

medium  to  the  many  already  described  as  trarersed  by  light.  It  is  Tery  inter- 
estiog  to  obserTe,  moreover,  that  nature  has  not  confined  herself  to  an  anatomi- 
cal arrangement  in  order  to  obtain  a  perfect  chromatic  instrument,  but  has 
also  resorted,  in  this  instance,  to  purely  physical  methods.  She  has  greatly 
increased  the  density  of  this  solution  towards  the  centre  of  the  lens,  and  has 
accomplished  this  by  a  very  gradual  change,  so  that  this  one  fluid  presents  of 
itself  a  variety  of  media  for  the  light  to  traverse. 
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and  its  capsule  are  Jreqnentl;  the  Beat'  of  a  morbid  opacity 
nlled  cataract.  Hence  we  have  the  lenticular  and  capsular 
tatarads,  which  destroy  the  transparency  of  the  lens  or  of 
ita  capsule,  prevent  the  rays  of  light  from  passing  to  the 
retina,  and  conBequently  produce  hlindneBS. 

The  vitreoua  Aumor  (Fig.  98)  forms  the  last  of  the  re- 
fracting media.  It  is  also  called  the  hyaloid  body,  (taX4it, 
glass,)  from  ita  resemblance  to  melted  glass.  It  occupies 
the  posterior  three-fourths  of  the  globe  of  the  eye.  Is  a  per- . 
fectly  transparent  body,  spheroidal  in  its  shape,  except  in 
ita  anterior  portion,  where  there  is  a  depression  for  the  re- 
ception of  the  lens,  and  lies  in  contact  with  the  whole  inner 
surface  of  the  retina,  which  is  expanded  over  it. 

This  humor  is  of  a  gelatinous  or  semi-Huid  consistence, 
holding  a  medium  refractive  power  between  the  lens  and 
laqoeous  humor.  It  coDsists  of  a  very  delicate,  transparent 
membrane,  called  the  hyaloid  membrane,  and  a  fluid  sub- 
stance not  unlike  water. 

This  membrane,  besides  enclosing  the  vitreous  humor, 
sends  into  its  interior  numerous  processes,  which,  inter- 
lacing and  uniting,  form  a  very  fine  cellular  tissue,  con- 
taining the  humor  in  its  various  cells — thus  differing  from 
the  aqueous  which  ia  received  in  a  single  capsule.  It  haa 
sufficient  strength  to  support  the  humor  when  suspended, 
and  on  being  punctured,  the  fluid  is  seen  to  escape  drop  by 
drop,  till  the  whole  is  discharged.  If  inflated  and  dried, 
or  immersed  in  alcohol,  the  interior  septa  and  cellular  ar- 
ill  boct:imc  still  more  evident. 
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SUSOCABT  OF  BLOOD  VBBSELS  Aim  BEEVES  07  THE  BALL  OF  THE  EI& 

The  ophthalmic  artery  sends  off  the  ciliary  branches  which 
are  divided  into  the  short  and  long.  The  short  are  from  10 
to  20  in  numher,they  surround  the  optic  nerve,  penetrate  tie 
sclerotic  coat  behind,  and  are  distributed  upon  the  choroid, 
some  of  the  branches  going  as  far  forward  as  the  iris  and 
ciliary  processes.  The  long  ciliary  are  two  in  number,  one 
on  either  side  of  the  eye,  which  pass  to  the  ciliary  ligament 
and  iris,  while  the  arteria  centralis,  penetrating  the  optic 
nerve  and  passing  through  its  centre,  supplies  the  retini, 
vitreous  humor,  and  crystalline  lens. 
Fis.  101. 


The  nerves  of  the  eye-ball  (Fig.  101)  como  from  the  oph- 
thalmic ganglion.  This  ganglion,  called  also  Je«h'cti?or  and 
dliary,  is  situated  in  the  posterior  part  of  the  orbit,  between 
the  rectus  extemus  muscle,  and  optic  nerve.  It  is  imbed- 
ded in  adipose  structure,  and  presents  a  reddish  aspect.  It 
is  described  as  having  lour  angles,  the  posterior  superior 

FiQ.  101  repreiBntt  the  Iferrei  of  the  Eye-bill.  «  Optic  Dcrre.  h  Trunk 
of  tha  motor  oculj.  e  Inferior  braocb  of  thit  ktter  nerre.  d  Gangtiaii  of 
Guier.  (  Ophlhalmic  or  fint  branch  of  tha  GClh.  /  Nual  branch  of  llw 
ophthalmic,  g  Superior  muilliTj  or  ucond  diTliion  of  tba  fifth,  k  Inferior 
naxillarr  or  third  diriiion  of  the  flIUi.  1  Poiterior  coat  of  the  aclerotien. 
where  the  ciliary  oerTei  enter,  j  Choroid  coat  k  Front  portion  of  Itte 
•clerotjca.  f  Lower  legment  of  the  cornea,  m  Ciliary  ligament,  n  Irii.  o 
Pupil,  p  Sensilive  root  of  the  oplithalmic  ganglion,  f  Correiponding  motor 
branch  of  this  aeotitire  root,  r  Sympathetic  filament.  ■  Ophtlialmic  ganglion. 
t  Long  ciliary  nerTES.  u  Analtomosii  between  the  (hort  ciliary  nerre  and 
naiat  branch,  n  Ciliary  nerves  from  ophthalmic  ganglion,  w  Ciliary  nerrei 
anutomoting  with  each  other,  z  Motor  branches  of  the  same  nerre*  j  Ciliuj 
nerre*  that  penetrate  the  sclerotica,  and  supply  the  conJuncttTa. 
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receiviog  a  filament  from  the  nasal  brancli  of  the  ophthal- 
mic, and  the  posterior  inferior  a  motor  branch  from  the 
third  pair;  while  from  the  anterior  angles  proceed  the 
dliary  nerves.  These  are  from  ten  to  twenty  in  nnmber, 
accompany  the  ciliary  arteries  through  the  sclerotic  coat, 
surround  the  optic  nerve  and  proceed  forward  to  the  ciliary 
ligament  between  the  sclerotic  nnd  choroid,  and  terminat- 
ing, as  before  described,  upon  the  iris.  Filaments  of  the 
sympathetic  also  go  to  this  ganglion.  The  ophthalmic  gang- , 
lion  is  thus  seen  to  embody  nerves  both  of  motion  and  sen- 
sation, the  former  coming  from  the  third,  the  latter  from 
the  fifth,  besides  having  sympathetic  branches. 

The  eye  proper,  or  the  ball,  is  thus  seen  to  be  a  very 
complex  organ— consisting  of  a  great  variety  of  parts,  at 
once  most  delicate  and  beautiful  in  their  structure,  as  well 
as  most  surprising  and  admirable  in  their  nice  adaptations 
to  each  other  and  to  light. 

It  may  now  be  proper  to  make  a  remark  or  two  on  the 
whole  collectively,  in  their  conjoint  action,  and  harmonious 
co-operation  in  enabling  us  to  see. 

Light,  in  coming  from  any  object,  falls  first  upon  the 
cornea,  which  being  a  convex  lens  on  its  anterior  surface, 
and  more  dense  than  the  air,  refracts  the  light  and  causes 
it  to  converge  towards  a  focus  ;  after  leaving  the  cornea  it 
passes  through  the  aqueous  humor,  a  medium  less  dense, 
consequently  having  less  refraction,  and  producing  rather 
a  divergence  or  bending  of  the  rays  from  the  perpendicular; 
3  leaving  the  aqiieoua  fluid  tliL'  rays  pass  next  in  order 
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of  very  iDdistlnct  images,  were  it  not  for  the  diaphragm 
and  the  black  lining  of  this  optical  instrument.    Theae 
imperfect  images  are  termed  aberrations  of  light,  and  are 
reduced  to  three,  i.  e.,  the  aberration  from  spJiericUy,  from 
parallax,  and  chromatic  aberration.    Now  nature  has  pro- 
vided in  the  living  eye  contrivances  much  more  perfect,  in 
obviating  these  several  varieties,  than  any  to  be  found  in 
the  workmanship  of  man.    These  consist  of  the  iris,  the 
ciliary  processes,  the  choroid  membrane,  and  the  lenses  of 
different  refracting  power.    The  aberration  of  sphericity  is 
corrected  by  the  iris,  whoso  black  pigment  intercepts  all 
the  lateral  rays  which  fall  upon  the  cornea,  and  allows 
only  those  to  enter  which  are  in  the  axis  of  vision.    Were 
it  not  for  this  provision,  all  the  rays  falling  on  any  por- 
tion of  the  cornea,  not  in  a  line  with  the  pupil,  would 
converge  sooner  and  form  different  focal  points,  and  neces- 
sarily i)roduce  indistinct  vision. 

Aberration  from  parallax,  as  it  is  termed,  is  caused  by 
the  rays  of  light  coming  from  distant  objects  in  parallel 
lines,  and  being  consequently  brought  to  a  focus  soon,  and 
near  the  lens,  while  the  rays  from  near  objects  are  diver- 
gent and  do  not  come  to  a  focus  for  a  much  greater  dis- 
tance; for  the  law  is,  the  further  the  object  the  nearer  the 
focus  to  the  lens;  the  focal  distance  behind  the  lens  corre- 
sponds to  the  distance  of  any  object  The  eye,  it  is  known, 
has  the  power  of  accommodating  itself  to,  and  seeing  at, 
different  distances — ^but  in  what  this  power  consists  (and 
where  it  resides)  is  not  exactly  agreed.  Some  sui.)pose  the 
lens  to  be  muscular,  and  thereby  capable  of  altering  its 
form,  density  and  distance  from  the  retina,  and  tlius  al- 
ways producing  the  proper  focus  at  any  distance  at  all 
within  the  range  of  vision.  By  others  the  muscles,  acting 
upon  and  compressing  the  globe  of  the  eye,  and  thus 
changing  its  form,  are  supposed  to  furnish  this  power. 
Others  again  assign  the  cause  to  a  change  in  the  con- 
vexity of  the  cornea. 

Chromatic  aberration,  or  the  confusion  in  sight  arising 
from  the  decomposition  of  the  light  in  its  passing  through 
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tiie  lensea,  and  producing  a  variety  of  colors,  as  seen  lo 
the  snlar  Bpectnun,  is  corrected  in  the  living  eye  by  tbe 
presence  of  different  media,  each  having  different  density 
and  different  refracting  power,  thus  balancing  each  other, 
and  thereby  preventing  any  confuBiOQ  arising  from  color. 

APFEXDAQS  OF  TlIE  EYE. 

The  Appendages  of  the  Eye  (futamina  octdt)  consist  of  tho 
Jfiwc^c*,  Eyebrotoa,  Eyelids,  and  Lachrymd  Apparaius. 

The  Muadet,  ,..«.  m 

belong  to  the 
globe  of  the 
eye,  the  npper 
eyelids  and  the  . 
tarsal  cartil- 
ages. To  the 
globe  belong 
six  muscles, 
four  straight 
and  two  ob- 
lique. The  straight,  called  recti,  consist  of  the  superior, 
inferior,  external  and  internal  recti 

Dissection. — The  rectus  superior,  or  levator  oculi,  situ- 
ated Iwneath  the  upper  eyelid  and  the  levator  palpdyrarvm 
muscle,  is  exposed  by  removing  the  roof  of  the  orbit,  which 
is  done  by  sawing  the  frontal  boue  at  the  outer  and  inner 
extremities  of  its  orbitar  edge,  when  with  a  few  blows  by 
the  hammer  upon  the  superciliary  portion,  it  can  be  re- 
moved.   The  brain  ia  supposed  to  have  been  first  taken 
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Function. — To  raise  the  eye.    It  covers  the  third,  nasal 
and  optic  nerves,  with  the  ophthalmic  artery. 

Bectus  inferior  (or  depressor  octdi,)  situated  on  the  infc^ 
rior  margin  of  the  optic  foramen  by  a  ligament  common  to 
this  muscle,  and  the  external  and  internal  rectus,  called 
the  ligament  of  Zinn,  and  from  the  fibrous  sheath  of  the 
optic  nerve,  passes  forward  beneath  the  optic  nerve,  and 
upon  the  floor  of  tlie  orbit,  separated  from  it  by  the  in- 
ferior oblique  muscle  and  some  adipose  matter,  and  ter- 
minates in  a  tendon  which  is  inserted  into  the  under  sur- 
face of  the  sclerotica,  near  the  cornea. 

Function. — To  depress  the  eye. 

The  Bectus  extamtts,  (or  abductor  oculi,)  situated  on  the 
outer  portion  of  the  orbit,  is  the  longest  of  the  recti  mus- 
cles.   It  arises  by  two  heads,  one  from  the  external  margin 
of  the  optic  foramen  and  optic  sheath,  the  other  from  the 
ligament  of  Zinn.    The  muscle  passes  forward,  ends  in  a 
tendon  which  is  inserted  into  the  outer  surface  of  the  scle- 
rotica near  the  cornea;  between  the  two  heads  of  this  mus- 
cle, the  third,  nasal,  and  sixth  nerves  pass,  the  latter  nerve 
being  wholly  spent  upon  this  muscle.    It  is  separated  from 
the  optic  nerve  and  the  ball  of  the  eye,  by  the  lenticular 
ganglion,  ciliary  vessels,  nerves,  and  fascia. 

Function. — To  abduct  or  roll  the  eye  outward. 

The  Bectus  internus,  (or  adductor  oculi,)  situated  upon  the 
inner  portion  of  the  orbit,  arises  from  the  inner  margin  of 
tlie  optic  foramen  by  the  ligament  of  Zinn,  and  from  the 
optic  sheath — it  passes  forward,  becomes  tendinous,  and  is 
inserted  into  the  inner  surface  of  the  sclerotica  near  the 
cornea. 

Function. — To  roll  the  eye  inward. 

The  ohliquus  superim^y  (or  tivcJiIeator,)  situated  at  the 
upper  and  inner  part  of  the  orbit,  is  a  long  and  slender 
muscle,  arising/  by  a  small  tendon  from  the  inner  margin  of 
the  optic  foramen,  and  from  the  shcatli  of  the  optic  nerve; 
it  proceeds  forward  and  upward,  along  the  os-planum  to  the 
internal  angular  process  of  the  frontal  bone,  beneath  and 
rather  behind  which,  this  muscle  forms  a  round  tendon 
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vhich  passes  throngh  a  cartilaginoos  pully  at  this  place, 
and  is  then  reflected  backward  beaeath  the  superior  rec- 
tos, to  be  iruerted  into  the  outer  part  of  the  sclerotica,  about 
half  way  between  the  comea  and  entrance  of  the  optic 
nerre.  The  fourth  nervo  occupies  its  upper  surface,  the 
nasal  nerve  and  ophthalmic  artery  are  on  its  lower  ear- 
fece. 

The  pully  of  this  muscle  is  attached  by  a  movable  liga- 
ment to  the  bone,  and  is  lined  hy  synovial  membrane, 
Trhich  admits  of  free  play. 

Function. — To  roll  the  eye  obliquely  downward  and 
outward. 

OUiquua  inferior,  situated  at  the  anterior  and  inferior  part 
of  the  orbit,  is  a  thin  and  flat  muscle,  and  arises  from  the 
orbital  plate  of  the  superior  maxillary  bone,  above  the 
infra-orbital  foramen,  and  outside  of  the  lachrymal  groove : 
it  passes  obliquely  outward  and  backward,  beneath  the 
inferior  rectus,  and  is  inserted  into  the  outer  and  posterior 
part  of  the  sclerotic. 

Function. — To  roll  the  eye  downward  and  inward. 

Lccnlor  palpchne  euperioris,  situated  along  tlie  roof  of 
the  orbit,  is  a  long,  flat,  and  triangular  muscle,  arising 
from  the  superior  margin  of  the  optic  foramen,  by  tendi- 
nous fibres,  and  passes  fowatd  to  be  inserted  into  the  upper 
border  of  the  superior  tarsal  cartilage. 

Function. — To  raise  the  upper  eyelid.  The  lower  surface 
of  this  muscle  has  a  branch  of  the  third  nerve  supplying  it ; 
while  the  frontal  branch  of  the  ophthalmic  is  upon  the 
upper  surface 
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brarum,  and  its  nasal  portion  is  described  as  adherini 
closely  to  the  lachrymal  sac. 

Function. — According  to  Horner,  it  dilates  the  lack' 
rymal  sac,  thus  producing  a  vacuum  by  which,  througk 
atmospheric  pressure,  the  tears  are  constantly  propelled 
into  it.  Another  use  is  also  cussigned  it,  L  e.,  of  keeping 
the  eyelids  in  contact  with  the  ball. 

Fascia  of  Musdes. — ^The  muscles  of  the  orbit  are  sur- 
rounded by  a  distinct  fascia,  called  the  ocular  fascia^  wUch 
separates  them  from  the  ball  of  the  eye.  It  is  loose  upon 
the  ball^  and  represented  by  Mr.  Ferrall  as  having  six 
openings  for  the  passage  of  the  tendons  of  the  several 
muscles,  which  play  through  it  as  so  many  pulleys.  Ita 
use  is  supposed  to  be  to  protect  the  ball  of  the  eye  from 
the  action  of  the  muscles,  and  to  connect  and  retain  all 
these  muscles  in  their  proper  relations. 

Combined  auction  of  Mmdes, — When  the  recti  muscles  act 
in  pairs,  the  eye  is  rolled  in  the  diagonal  of  their  action, 
as  upward  and  inwft-rd,  downward  and  inward,  upward 
and  outward,  downward  and  outward.  The  two  oblique, 
acting  conjointly,  draw  the  eye  forward, 

THE  NERVES  OP  THE  MUSCLES  OF  THE  EYE.   (Fig.  101.) 

These  comprise  the  third,  fourth,  and  sixth,  which  are 
motor  nerves,  with  the  first  or  ophthalmic  division  of  the 
fifth,  which  is  a  nerve  of  sensation. 

These  nerves,  entering  the  orbit  through  the  foramen 
lacerum  superius,  as  described  under  the  head  of  cerebral 
nerves,  are  distributed  as  follows :  The  third  pair^  or  mo- 
tores  ocidorunij  divides  into  a  superior  and  inferior  branch. 
The  superior  is  the  smaller  of  the  two,  and,  going  between 
the  two  heads  of  the  rectus  externus  muscle,  over  the  optic 
and  nasal  nerves,  is  distributed  to  the  rectus  superior ^  and 
levator  palpebrce  muscle.  The  inferior  or  larger  branch 
passes  to  the  outside  and  below  the  optic  nerve,  then  sep- 
arating into  three  branches,  is  distributed  to  the  inferior 
rectus,  the  rectus  internus,  and  inferior  oblique  muscle. 
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Fhe  branch  to  this  latter  mascle  sends  a  tvig  to  the 
tphthalmic  ganglion. 

T*e  fourth  pair  (new  pathetici  or  trocMeares,  Fig.  16,) 
noceed  above  the  superior  rectus  and  levator  palpebrte, 
>bliqnel7  inward  and  forward,  and  go  to  supply  the  supe- 
rior oUique  muscle. 

The  aixthpair,  (motorea  extemi  or  ahducentes,)  after  pass- 
:Bg  between  the  two  heads  of  the  rectus  cxternus,  proceed 
>atward  and  forward,  and  are  distributed  solely  on  the 
acular  surface  of  this  same  muscle. 

The  fifth  pair,  (nervi  trigemim,)  the  ophthalmic  division^ 
(Fig,  'J'4,)  is  the  smallest.  It  proceeds  from  the  superior 
angle  of  the  Qasserian  ganglion,  about  an  inch  in  length, 
runs  through  the  cavernous  sinus,  and  here  passes  above 
the  sixth  and  below  the  third  and  fourth  nerves,  receiving 
in  this  sinus  some  filaments  from  the  sympathetic.  It  has 
a  sheath  of  dura-mater,  and  on  reaching  the  orbit  divides 
into  three  branches,  1.  The  lachrymal;  2.  The  frontal;  3. 
The  nasaL 

The  lachrymal  proceeds  outward  and  forward  above  the 
rectus  externus  to  the  lachrymal  gland,  and  is  the  small- 
est of  the  three  branches.  It  accompanies  the  lachrymal 
artery,  and  as  it  approaches  the  gland  it  divides  into  two 
filaments,  one  of  which  passea  through  the  miliar  bone  and 
connects  with  the  facial  nerve;  the  other  passes  through 
the  spheno-maxiUary  fissure  and  connects  with  the  supe- 


354  THE  EYEBROWS. 

The  external  or  proper  frontal  branch,  called  also  svprt 
orbital,  ascends  on  the  forehead  through  the  supra-orbita 
notch  or  foramen,  and  divides  into  numerous  filament 
supplying  the  muscles  and  scalp  in  this  region,  and  com 
municating  with  its  fellow  of  the  opposite  aide  and  widi 
the  facial  and  occipital  nerves. 

The  nasal  branch  separates  from  the  ophthalmic  in  the 
cavernous  sinus,  and  entering  the  orbit  between  the  two 
heads  of  the  external  rectus,  proceeds  inward  and  forward 
along  the  inner  surface  of  the  orbit,  below  the  superior 
oblique  muscle,  to  the  anterior  ^ethmoidal  foramen,  throagli 
which  it  passes  into  the  cranium  upon  the  cribriform  plate 
of  the  sethmoid  bone,  and  then  descends  through  this  plate 
by  the  side  of  the  crista  galli,  into  the  nose,  where  it  ii 
distributed  upon  the  septum  and  posterior  surface  of  the 
nasal  bones,  as  far  as  the  tip  of  the  nose. 

The  nasal  nerve  gives  off,  in  its  course,  a  branch  which 
goes  on  the  outer  side  of  the  optic  nerve,  to  the  ophthalmic 
ganglion;  also  two  other  branches,  termed  ciliary  nerves, 
which  do  not  connect  with  the  ganglion,  but  go  directly 
into  the  ball  of  the  eye,  through  the  sclerotica,  along  with 
the  rest  of  the  ciliary  nerves.  It  also  sends  off  the  infra 
trodUear  branch,  which  passes  below  the  pulley  of  the 
superior  oblique,  supplying  the  lachrymal  ducts,  sac,  and 
caruncula  lachrymalis — communicates  with  the  superior 
trochlear  nerve,  and  is  finally  distributed  to  the  side  and 
dorsum  of  the  nose. 

The  Function  of  all  these  branches  of  the  ophthalmic,  is 
to  give  common  sensibility,  or  general  feeling  to  all  the 
parts  to  which  they  are  distributed. 

The  superior  and  inferior  maxillary  nerves,  forming  the 
second  and  third  divisions  of  the  fifth,  will  be  found  de- 
scribed under  the  head  of  nerves  of  the  passive  and  active 
organs  of  mastication,  which  see.  The  arteries  supplying 
the  muscles  come  from  the  ophthalmic. 

The  eyelrrows  (superdlia)  form  the  upper  boundary  of 
the  orbit,  and  consist  of  a  quantity  of  sub-cutaneous  cellu- 
lar and  adipose  structure,  with  the  corrugatores  supercilii 
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muscles,  and  muscular  fibres  of  the  occipito-frontales  and 
orbiculares  palpebrarum.  The  hairs  are  arranged  in  two 
rows,  the  superior  inclining  downward  and  outward,  the 
inferior  upward  and  outward.  Both  rows  converge  in  the 
middle,  so  as  to  cause  a  fullness  and  regular  prominence. 

The fuThction  of  the  eye-brow  is  to  shade  the  eye  from 
too  strong  light,  and  to  shield  it  from  particles  of  dust, 
and  from  the  perspiration. 

The  eyebrow  can  be  elevated  by  the  occipito  frontalis, 
depressed  by  the  orbicularis  palpebrarum,  and  drawn  to- 
wards the  nose  by  the  corrugator  supercilii. 

Bhodrvessds  of  the  eyebrows, — The  arteries  come  from 
the  ophthalmic  and  temporal.  The  veins  have  correspond- 
ing names  with  the  arteries  and  discharge  into  the  cavern- 
OUB  sinus. 

Nerves  of  the  eyebrows. — These  come  from  the  ophthalmic 
branch  of  the  fifth  pair  and  the  facial. 

The  eyelids  (palpebrce)  form  two  movable  curtains,  sit- 
uated in  front  of  the  eye,  and  adapted  to  protect  this  organ 
from  injury.  The  eyelid  in  man  consists  of  two  por- 
tions, a  superior  and  an  inferior  lid;  while  in  some  animals 
there  is  a  third.  When  the  lids  are  open,  the  points  of 
connection  at  their  inner  and  outer  extremities  are  called 
canthi,  angleSy  or  commissures. 

The  internal  canthus  presents  a  triangular  space  called 
the  lacas  lachrymalis^  which  encloses  a  little  body,  the 
caruncula  lackrymalis.  On  the  free  margin  of  each  lid,  at 
the  inner  extremity,  and  a  little  to  the  outside  of  the  car- 
uncle, is  seen  an  eminence  called  the  lachrymal  papilla  or 
tuberde.  In  each  of  these  papillfe,  at  the  apex,  is  seen  a 
small  opening,  the  pundum  lachrymale,  which  is  the  com- 
mencement of  the  lachrymal  canals,  conducting  the  tears 
to  the  lachrymal  sac. 

The  structure  of  each  eyelid  consists  of  the  integument, 
muscle,  tarsal  cartilage,  tunica  conjunctiva  and  Meibomian 
glands. 

The  integument  is  thin,  delicate,  loose,  and  remarkable 
for  the  entire  absence  of  fat,  which  would,  in  this  situation, 
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be  extremely  inconvenieni  The  muscle,  called  orWcuk 
palpebrarum,  has  been  already  described  as  a  broad,  elli 
tical  sheet  of  pale  semi-circular  fibres,  covering  eacli  ta 
sus  and  connected  at  each  canthus,  by  whose  action  il 
lids  are  closed. 

The  tarsal  cartilages  are  thin,  elastic  plates  of  fibro  c& 
tilage,  which  support  and  preserve  the  form  of  the  eyelid 
The  one  belonging  to  the  upper  lid  is  semi-lunar,  broad  i 
the  middle  and  tapering  at  either  extremity.    It  lies  Ix 
tween  the  orbiculari  and  levator  palpebrte  muscles.  It 
lower  border  or  free  margin  is  thick.    Its  upper  or  orbiti 
edge  is  thin,  for  the  attachment  of  the  levator  palpebnt 
and  broad  ligament  of  the  tarsus,  which  fixes  the  cartilage 
to  the  base  of  the  orbit.    This  fibrous  ligament  is  continu- 
ous with  the  periosteum  at  the  base  of  the  orbit    It  is 
thicker  at  the  outer  than  at  the  inner  portion  of  the  lid.  It 
attaches  the  extremity  of  this  lid  to  the  outer  canthus,  and 
extends  to  the  lower  lid,  which  it  supports  and  connects  in 
a  similar  manner;  at  the  inner  canthus  the  tendo  ocnli 
serves  to  fix  the  tarsi  at  this  point.    The  tarsal  cartilage  of 
the  lower  lid  is  much  narrower  than  that  of  the  superior. 
The  free  margins  of  both  lids  are  furnished  with  strong, 
stiff,  and  curved  hairs,  arranged  in  triple,  sometimes  quad- 
ruple rows,  and  called  cilice.    Those  of  the  upper  lid  are 
longer  and  stronger  than  the  lower,  and  curve  upward. 
Those  in  the  lower  curve  downward,  so  that  when  the  lids 
arc  closed,  they  cannot  interfere  with  each  other,  as  they 
onlv  touch  at  their  convexities.    The  eve-lashes,  thus  ar- 
ranged,  serve  to  shade  the  eye  from  the  intensity  of  light, 
and  to  guard  it  from  particles  of  dust  and  foreign  bodies. 

The  tunica  conjunctiva  forms  the  mucous  membrane  of 
the  lids  and  eye.  It  is  situated  on  the  posterior  surface  of 
the  tarsal  cartilages  which  it  lines,  and  is  then  reflected 
upon  the  ball  of  the  eye,  forming  at  the  angle  of  this  re- 
flection in  the  upper  lid,  the  superior  palpebral  sinus ^  and 
in  the  lower  the  inferior  palpebral  sinus.  On  the  eye  it 
covers  about  the  anterior  third,  being  connected  by  cellular 
tissue,  which  is  loose  till  it  reaches  the  cornea.    It  is  traced 
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over  the  cornea  with  difficulty,  so  much  so  that  its  ezist- 
BDce  here  is  denied  by  some.  From  the  lids  it  is  continn- 
Mu  with  the  shiD  in  one  direction,  and  in  another  lining 
the  Meibomian  folliclea,  excretory  ducts  of  the  lachrymal 
^Und,  and  pancta  lacbrymalia.  At  the  inner  canthus  of 
the  eye  it  forms  a  semi-lunar  fold,  called  plica  semUunaria, 
which  represents  the  taemhrana  nictilans  of  quadrupeds, 
at  the  third  eyelid  of  bird&  This  fold  has  a  thin  fibro- 
cartilaginous plate,  and  is  very  vascular. 

CanuiaUa  lachrymdUa. — This  is  a  small  projection  of  a 
bright  red  color  in  health,  but  pale  and  flaccid  iu  disease, 
dtoated  at  the  inner  canthus,  between  the  lachrymal  ducts 
and  within  the  lacos  lachrymalis.  Its  structure  consists  of 
an  assemblage  of  minute  follicles  surrounded  by  a  dense 
Ebro-cartilaginons  tissue;  it  furnishes  the  whitish  secre- 
tioa  BO  often  seen  at  the  inner  canthus. 

Me3x»nian  glanda,  (Fig.  103.) — These  are  situated  on  the 
porterior  surface  of  the  lids,  covered  by  the  tunica  conjunc- 
tiva, and  imbedded  in  grooves  of  f,s.  103. 
the  tarsal  cartilages.     They  are 
seen  as  strings  of  long  iiamllol 
ducts,    of  a   pale   yellow — about 
thirty   in   number   to  the  upper  t 
lid,  and  not  quite  so  many  to  the  B 
lower,  o|)oniug  on  the  margin  of  ' 
each  lid,  by  a  row  of  minute  ori- 
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Fio.  104. 


sometimes  occurs  when  this  secretion  becomes  glutinooi 
from  disease. 

Blood-vessels. — The  eyelids  are  supplied  with  arteries  hj 
the  palpebral  branches  from  the  ophthalmic,  internftllj, 
and  by  the  facial,  transverse  facial,  and  infra  orbital,  ex- 
ternally and  inferiorly.  The  nerves  come  from  the  fifth 
and  the  facial. 

Lachrymal  Apparatus. — This  apparatus  (Fig.  104)  conaiBtB 
of  a  variety  of  parts— ;/?r«^,  of  a  gland  to  secrete  the  tean; 

secondy  tvbes  to  carry 

the  t^ars  to  the  eye; 

thirdy  pundu  ladrji- 

malia   and  laehrymd 

ducts  J    to    carry  tlui 

fluid  from  the  eye  into 

fourthy  the  lachryml 

sac,  whence  it  reaches 

the  nose  by  fifihy  the 

na^al  duct.    The  Zactr 

rymal  belongs  to  the 

conglomerate  division 

of  glands,  and  is  sUur 

ated  at  the  upper  and 

outer  angle  of  the  o^ 

bit,  occupying  the  lachrymal  fossa  in  the  orbital  plate  of 

the  frontal  bone. 

This  gland  is  of  a  pale  reddish  color,  consisting  of  two 
lobes,  a  superior  or  orbital,  and  an  inferior  or  palpebral, 
having  a  covering  of  cellular  structure.  The  orbital  is  the 
larger  portion,  being  about  three  quarters  of  an  inch  in 
length,  and  half  an  inch  in  breadth.  Its  upper  portion  is 
convex,  and  in  relation  with  the  periosteum  of  the  orbit ; 
its  lower  is  concave,  and  in  relation  with  the  superior  and 

Fio.  104  represents  the  Lachrymal  Apparatus,  a  Tarsal  cartilage  of  the 
upper  lid.  h  Tarsal  cartilage  of  the  lower  lid,  and  the  opening  along  the  mn> 
gins  are  those  of  the  Meibomian  glands,  c  Caruncula  lachrymalis.  d  Lachry- 
mal gland,  e  Puncta  lachrymalia.  //  Lachrymal  ducts,  g  Lachrymal  sac. 
h  Nasal  duct  i  Where  it  terminates  in  the  inferior  meatus  of  the  nose,  j 
Inferior  turbinated  bone. 


lACHEYKAL  AFP.AIIATCS:  359 

external  rectos  muscle.  The  palpebral  portion  is  smaller, 
has  a  more  dense  capsule,  and  is  only  partially  separated 
from  the  orbital.  It  extends  down  as  far  as  the  orbital 
edge  of  the  cartilage  of  the  upper  lid. 

The  tears,  secreted  by  this  gland,  are  conveyed  away  by 
&om  six  to  twelve  excretory  ducts  which  pass,  for  a  short 
distance  and  nearly  parallel  beneath  the  conjunctiva,  to 
the  upper  margin  of  the  tarsal  cartilage,  where  they  open 
by  separate  orifices,  in  a  curved  line  on  the  inner  surface 
ofthe  upper  lid. 

I\atetion, — To  secrete  the  tears  which  moisten  the  eye- 
lids and  the  eye.  The  tears  consist,  chemically,  of  wat«r, 
and  about  one  per  cent,  of  muriate  of  soda,  and  a  yellow 
extractive  matter. 

Puncta  Lackrymalia,  (Fig.  104.) — These  are  two  small 
ftrifices,  situated  upon  the  papillary  eminence,  seen  at  the 
inner  extremity  of  each  ciliary  margin.  They  are  always 
open,  and  form  the  commencement  of  the  lachrymal  canals, 
which  are  one  to  each  eyelid,  proceeding  from  the  puncta. 
The  superior  is  longer  and  more  curved;  it  first  ascends, 
&nd  then  bends  suddenly  downward  and  inward  to  the 
sac,  entering  at  its  anterior  and  orbital  portion.  The  in- 
ferior canal,  at  first,  descends,  and  then  turns  abruptly 
inward  and  a  little  upward,  entering  the  sac  at  nearly 
the  same  point  with  the  upper  canal.  These  canals  consist 
of  dense  and  elastic  structure,  lined  by  mucous  membrane, 
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the  sac  is  of  a  pale  color  and  soft,  and  generally  found  filled 
with  mucus. 

The  nasal  duct  is  continuous  with  and  leads  from  the 
sac,  downward,  backward,  and  outward,  covered  by  the 
lower  turbinated  bone,  and  opening  into  the  inferior  mea- 
tus of  the  nose  below.  It  is  a  short  canal,  about  three 
quarters  of  an  inch  in  length,  a  little  curved,  wider  at  the 
centre  than  at  either  end,  and  separated  from  the  antrum 
by  a  thin,  but  strong  bony  partition. 

Its  structure  is  fibro-mucous;  the  mucous  membrane 
continued  from  the  sac  and  lining  its  interior. 

Bloodvessels, — The  lachrymal  gland  is  supplied  by  the 
lachrymal  branch  of  the  ophthalmic  artery,  and  the  sac  by 
the  nasal  branch  of  the  same  artery. 

The  nerves  come  from  the  lachrymal  branch  of  the  oph- 
thalmic and  orbital  branch  of  the  superior  maxillary. 

Blood  vessels  and  Nerves  of  the  Eye  and  its  Appendages.-^ 
These  have  been  described  in  the  examination  of  the 
several  parts  composing  the  organ  of  vision,  and  we  only 
propose  making  a  single  remark  by  way  of  refreshing  the 
memory,  as  applicable  to  the  whole. 

The  ophthalmic  artery,  from  the  internal  carotid,  and  the 
facial,  temporal,  and  infrororbitdl  from  the  external  carotid, 
are  the  great  sources  of  arterial  supply  to  the  apparatus  of 
sight.  The  nerves  come  from  the  second  or  optic,  the  third 
or  motor  oculi,  the  fourth  and  sixth  also  motor,  the^^ 
and  seventh  pair,  and  from  sympathetic  branches.  See 
Figs.  13,  U  and  101. 

SECTION   II. 
THE  EAR. 

The  ear,  the  organ  of  hearing,  is  next  in  importance  of 
the  external  senses,  in  conveying  intelligence  to  the  mind; 
and  is  the  especial  organ  adapted  to  receive  the  impres- 
sions of  sound,  and  to  transmit  those  impressions  to  the 
sensorium. 

Just  as  we  have  seen  the  eye  to  have  special  relations  with 
light,  and  its  retina  or  nervous  expansion  to  be  sensible  to  all 
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the  Tsried  impressions  arising  from  the  different  varieties 
of  color,  and  its  optic  nerve  accurately  to  transmit  those 
impressions    to    the    brain    or  p,a.  los. 

mind;  so  in  the  ear  we  have  an 
o^an  having  special  relation 
with  sound,  an  auditory  nerve, 
sensible  to  all  the  impressions 
of  the  varied  sonorous  vibra- 
tions, and  a  capacity  for  con- 
docting  those  impressions  to 
the  brain,  or  common  seusori- 
nm,  where  perc^ion  of  their 
presence  occurs,  and  where  the 
mind  forms  an  estimate  of  their 
valae.  The  ear  is  usually  di- 
vided into  three  portions,  an 
txtenud,  middle,  and  intatud 
portion. 

The  external  ear,  (called  pinjia  or  auride,)  situated,  as  is 
well  known,  at  the  side  of  the  head,  and  between  the  mas- 
toid and  squamous  portions  of  the  temporal  bone,  consists 
of  the  pinna  and  external  meatus. 

The  pinna  presents  a  number  of  eminencos  and  depres- 
sions, forming  folds  and  hollows,  conatitutiDg  a  very  irregu- 
lar surface,  and  all  having  special  names  assigned  them. 
The  superior  folded  border  is  called  Mix,  (ixtt.  a  fold.)  The 
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All  the  depressions  and  furrows  of  the  pinna,  converge 
to  a  large,  central,  funnel-shaped  cavity,  the  concha^ 
which  leads  obliquely  downward  and  forward  to  the  me- 
atus auditorius  extemus.  The  soft  and  pendulous  portion 
of  the  pinna,  at  its  lowermost  part,  is  named  the  lobulus. 

The  structure  of  the  pinna  consists  of  integument,  fbro- 
cartikigey  musdes^  and  ligaments. 

The  integument  is  remarkable  for  its  strong  adhesion  to 
the  cartilage,  and  for  its  thinness  and  transparency.  The 
folding  of  the  skin  enclosing  fat  constitutes  the  lobule. 
The  skin  is  supplied  with  numerous  sebaceous  follicles, 
which  are  most  abundant  in  the  concha  and  scaphoid  fossa. 

The  Jibro-cartHage  gives  the  shape  to  the  auricle,  forms 
the  framework  of  its  support,  and  is  the  source  of  its  elas- 
ticity and  pliability.    It  presents  very  nearly  the  same 
eminences  and  depressions  as  those  already  described.    The 
lobule  is  without  the  cartilage.    This  cartilage  is  covered 
with  perichondrium,  which  becomes  weak  and  brittle  on 
being  removed.    The  tragus  is  separated  from  the  helix  by 
fibrous  tissue,  and  presents  a  deep  fissure.    A  considerable 
fissure  separates  the  termination  of  the  helix  and  anti- 
helix  from  the  concha. 

The  muscles  of  the  external  ear  consist  of  those  which 
attach  it  to  the  head,  and  of  those  passing  from  one  car- 
tilage to  the  other.  The  first  division  comprises  three 
muscles,  the  superior  or  oMollens  aurem^  the  anterior  or 
attrahens  aurem,  and  the  posterior  or  retraJiens  aureniy 
(Fig.  82.) 

The  attoUens  aurem  is  a  triangular  muscle,  the  largest  of 
the  three,  and  arises^  broad  and  tendinous,  from  the  cra- 
nial aponeurosis  above  the  ear ;  it  descends,  becomes  fleshy, 
and  is  inserted  into  the  upper  and  anterior  part  of  the 
concha. 

Function. — ^To  raise  the  external  ear,  and  deepen  the 
meatus. 

Anterior  auris,  also  triangular,  arises  from  the  posterior 
part  of  the  zygomatic  process  and  cranial  aponeurosis,  and 
is  inserted  into  the  anterior  part  of  the  helix. 
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F^metion. — To  tring  the  ear  forward.  This  muscle  reste 
upon  the  temporal  ressela,  nerves,  and  fascia. 

Poaferior  attria,  arises  from  the  mastoid  process  by  two 
or  three  fasciculi,  and  is  inserted  into  the  back  part  of  the 
concha.  FvwAion. — To  draw  the  ear  backward  and  eo- 
lai^e  the  meatus. 

The  proper  or  itUrinsic  mnscles  of  the  external  ear  re- 
oeiTe  their  names  from  the  prominences  to  which  they  are 
attached,  as  the  mo^  helicia,  ttunor  hdicia,  tragicus,  anti- 
trofficus,  tratuversus  (tttriculce. 

Major  hdicis  is  a  small  band  of  muscular  fibres  lying 
upon  the  superior  border  of  the  helix. 

iRnor  hdicis  is  below  the  last,  and  posterior  upon  the 
helix,  at  its  commencement  in  the  concha. 

The  Ihtigicus  covers  the  cartilage  of  the  tragus. 

The  jinti-tragious  reaches  from  the  auti-tragus  to  th^ 
posterior  part  of  anti-helix. 

S^nsversus  auricula,  situated  on  the  posterior  surface  of 
Hie  pinna,  extends  transversely  from  the  concha  to  the 
lielix.  These  muscles  are  very  feeble  in  man,  and  scarcely 
to  be  recognized;  but  in  most  quadrupeds  they  are  well 
developed,  and  capable  of  altering,  with  ease  and  rapidity, 
the  form  and  direction  of  the  auricle. 

Meatus  auditorius  extemus  is  a  tube  extending  from  the 
lower  part  of  the  concha,  inward  to  the  membrana  tym- 
pani.    It  is  about  an  inch  and  a  quarter  in  length,  and 
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The  external  opening  of  the  meatus  is  of  oval  form ;  of 
variable  size,  and  often,  in  old  people,  containing  coarse 
hairs,  which  prevent  the  entrance  of  insects  and  foreign 
bodies. 

The  meatus  is  lined  by  the  skin  continued  from  the 
auricle — it  becomes,  however,  very  thin,  vascular,  and  sen- 
sitive, and  set  with  delicate  hairs.  Beneath  it  are  seen 
numerous  follicles,  which  appear  upon  its  surface  by  many 
orifices,  and  are  called  ceruminous  glands.  These  glands 
are  little  oval  bodies,  of  a  pale  yellow,  having  a  tortuons 
coecal  tube ;  they  secrete  the  cerumen  or  wax  of  the  ear. 
.  This  secretion  is  a  viscid  matter,  intensely  bitter,  at  first 
soft,  but  soon  becoming  solid,  and  designed  to  defend  the 
meatus  from  foreign  intrusion. 

The  ligaments  of  the  pinna  are  the  anterior^  which  con- 
nects the  tragus  and  anterior  part  of  the  helix  to  the  root 
of  the  zygoma;  and  the  posterior,  connecting  the  concha  to 
the  mastoid  process.  Some  fibres,  extending  from  one  em- 
inence to  another,  are  also  spoken  of  as  ligcmients. 

The  Arteries  of  the  external  ear  come  from  the  posterior 
auricular  of  the  external  carotid,  and  the  anterior  auricu- 
lar of  the  temporal. 

The  Nerves  are  supplied  by  auricular  branches  from  tba 
cervical  plexus,  and  the  fifth.  At  the  anti-tragus  a  branch 
perforates  the  meatus,  and  is  distributed  upon  the  inner 
surface  of  the  concha. 

Middle  Ear,  or  Tympanum. — Dissection, — ^Remove  the 
membrana  tympani,  or  cut  away  the  anterior  part  of  the 
base  of  the  petrous  portion  of  the  temporal  bone,  and  the 
tympanum  will  be  exposed.  The  tympanum  {tympanum,  a 
drum)  is  a  small  cavity  of  irregular  form,  situaied  between 
the  meatus  externus  and  the  labyrinth  or  internal  ear, 
having  the  mastoid  portion  of  the  temporal  bono  behind^ 
and  communicating,  in  front,  with  the  Eustachian  tube. 

Its  external  boundary  is  the  membrana  tympani,  or  drum 
of  the  ear.  This  membrane,  situated  at  the  bottom  of  the 
meatus,  is  of  a  circular  form,  and  directed  obliquely  down- 
ward and  inward,  in  such  way  that  the  inferior  wall  is 
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longer  titan  the  enperior.  Its  ciTcamferCDce  is  fitted  like 
a  watch-glasB  into  the  circular  furrow  in  the  base  of 
the  meatus,  in  the  adult,  aud  into  the  tympanic  ring  of 
the  foetos.  It 
ii  a  thia,  semi- 
transparent, 
dry,  parch- 
ment-likemem- 
InrMie,  and  con- 
fllsta  of  three 
layers,  an  ex- 
ternal or  cuta- 
neous, already 
described,  a 
middle,  or  fi- 
brons,  and  an 
internal  or  mu- 
cous. 

The  middle  layer  forms  the  membrane  proper  of  the 
the  drum,  and  gives  the  form  and  strength  to  this  septum 
between  the  meatus  and  tympanum.  It  is  fibrous,  and  the 
fibres  are  seen  radiating  from  the  circumference  to  the 
centre,  where  the  malleus  is  attached.  Mr.  E.  Home,  &om 
tike  examination  of  this  membrane  in  an  elephant,  was  led 
to  regard  its  structure  as  muscular,  which  opinion,  how- 
ever, is  not  generally  adopted.    The  internal  layer  is  the 
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projection  called  the  promontory,  above  tliifl  projection  ig 
i\iQ  foramen  ovale  or  fenestra  ovaits^  below  it  is  the  foravm 
rotundum  or  fenestra  coddece. 

The  fenestra  oralis  is  situated  directly  opposite  the  mem- 
brana  tympani,  is  of  an  oval  shape,  and  leads  into  the  veft- 
tibule.  In  the  living  subject  it  is  closed  by  a  membrane  to 
which  the  bajse  of  the  stapes  is  attached.  This  membrane, 
like  the  tympanic,  consists  also  of  three  layers,  the  lining 
of  the  tympanum,  the  lining  of  the  vestibule,  and  its  proper 
and  intermediate  layer  of  fibrous  tissue. 

The  foramen  rotundum  leads  into  the  cochlea,  and  is 
closed  by  a  similar  membrane. 

The  pronjontory  corresponds  to  the  first  turn  of  the 
cochlea,  and  has  upon  its  surface  three  grooves,  which 
converge  into  a  common  canal,  opening  on  the  inferior  sur- 
face of  the  petrous  bone,  between  theforam^en  caroticum  and 
foramen  lacerum  posticum,  containing  a  branch  of  the  glosso- 
pharyngeal, called  Jacobson's  nerve. 

Posterior  to  the  fenestra  ovalis  is  a  hdCUno  process  called 
the  pyramid,  containing  the  small  stapedius  muscle. 

The  anterior  wall  contains  the  opening  of  the  Eustachian 
tube.  This  tube  is  a  very  important  structure,  and  is  siir 
ucited  between  the  tympanum  and  the  pharynx.  It  is  from 
an  inch  and  a  half  to  two  inches  in  length,  passing  from 
the  cavity  of  the  tympanum,  forward,  downward  and  in- 
ward, to  the  posterior  nares,  above  the  velum  palati,  above 
and  behind  the  lower  meatus  of  the  nose,  and  on  a  level 
with  the  inferior  turbinated  bone,  opening  on  the  sides  of 
the  pharynx,  in  a  large,  trumpet-like  orifice,  sufficient  to 
admit  the  end  of  the  little  fi/iger. 

The  stinicture  of  this  tube  consists  of  hone,  cartUage, 
fbrous  and  mucous  tissues. 

The  bony  portion,  about  seven  lines  in  length,  is  situated 
in  the  angle  between  the  squamous  and  petrous  bones,  and 
connected  with  the  tympanum.  It  is  attached  to  the  groove 
between  the  spinous  process  of  the  sphenoid  and  petrous 
bones,  leading  to  the  root  of  the  internal  pterygoid  process. 
Its  internal  or  pharyngeal  portion  is  cartilaginous.    The 
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enter  wall  ia  composed  partly  of  cartilage  and  partly  of 
fibrous  tissue,  covered  hy  the  tensor  palati  muecle.  This 
tube,  where  it  opens  Into  the  pharynx,  is  thick,  and  pre- 
Bcnts  a  divisioQ  iato  two  angles,  the  anterior  being  con- 
nected by  fibroDS  tissue  to  the  root  of  the  internal  ptery- 
goid plate ;  the  posterior  thick,  prominent,  and  admitting 
of  motion.  Its  mncous  tissue  forms  the  internal  lining, 
and  is  continuous  with  that  of  the  pharynx,  and  also  wi^ 
that  of  the  tympanum.* 

Function. — To  give  passage  to  the  air  into  the  tympanum, 
and  to  conduct  the  secretions  from  the  tympanum  to  the 
fauces.  Obstructions  in  this  tube,  from  inflammation  and 
other  causes,  ore  frequent  sources  of  deafness.  Above  the 
Eustachian  tube,  and  separated  by  a  thin  osseous  plate,  is  a 
canal  for  the  attachment  of  the  tensor  tympani  muscle. 

The  posterior  wait,  at  its  upper  part,  has  an  opening  lead- 
ing into  the  mastoid  cells,  which,  like  the  tympanum,  arc 
found  to  contain  air,  and  are  lined  with  mncous  membrane. 
Beneath  this  mastoid  orifice  is  a  small  opening  from  the 
ai^neduct  of  Fallopius,  transmitting  the  chorda  tympani 
nerve. 

The  superior  wall  presents  a  depression  for  the  head  of 
the  malleus,  and  the  body  and  short  leg  of  the  incus.  It  is 
spongy,  and  has  some  small  vessels  passing  through  it  to 
the  dura  mater. 

The  inferior  wall  is  rough  and  narrow,  formed  by  the 
auditory  and  vaginal  processes.  It  has  a  small  opening 
which  gives  exit  to  the  chorda  tympani  nerve  from  the 
cavity  of  the  tympanum. 


S68  jtnaas  w^it, 

osstcvla  andituSf  stretching  across  its  cavity  from  the  moo- 
liraiia  tympani  to  the  fenestra  oralis.  They  are  four,  tie 
malleus,  tncuSj  oa-orbiculare,  and  stapes,  (Fig,  lOV.) 

The  maUeus,  so  called  from  its  resemblance  to  a  hammer, 
is  the  first  in  order  behind  the  membrana  tympani,  sndii 
^'°'  '''^-     connected  with  it.    It  consists  of  a  head,  aeA, 
handle,  a  long  and  short  process.    The  head 
is  situated  in  the  depression  on  the  upper  part 
I  of  the  tympanum,  and  is  smooth  and  round 
I  above,  and  concave  below  for  articulating  viA 
I  the  incus.    Below  the  head  is  the  constricted 
I  portion  called  the  neck — from  this  the  long  and 
I  short  processes  arise.    The  long  one  called  the 
I  processus  gracUis  or  process  of  Baa,  is  a  slender 
1  thorn-like  process,  proceeding  from  the  ante- 
I  rior  part  of  the  neck.    It  enters  the  Glaseerian 
fissure,  and  gives  attachment  to  the  laxator  tympani  mus- 
cle, which  is  thought  to  be  more  properly  a  ligament   Tke 
short  process  is  external,  and  rests  against  the  upper  part 
of  the  membrana  tympani.    The  handle  (manubrium)  de- 
scends almost  vertically  from  the  neck,  as  low  as  the  centre 
of  the  membrana  tympani,  to  the  radiating  fibres  of  which 
it  is  strongly  attached. 

The  incus,  (or  anvil,)  Fig,  107,  is  posterior  to  the  mal- 
leus, and  has  been,  not  inaptly,  compared  to  a  bicuspid 
tooth.  It  consists  of  a  body  and  two  crura.  The  body  re- 
ceives the  head  of  the  malleus,  and  lies  in  the  depression  of 
the  tym])annra.  The  superior  or  short  cms  proceeds  horizon- 
tally backward  and  is  found  in  the  opening  of  the  mastoid 
cells.  The  inferior  or  long  crus  descends  vertically  into 
the  cavity  of  the  tympanum,  having  the  chorda  tympani 
between  it  and  the  handle  of  the  malleus,  and  terminates 
in  a  hook-like  process,  which  has  on  its  extremity  a  small 
round  tubercle,  the  os-orbiculare. 

The  Stapes,  (Fig.  107,)  so  called  from  its  resembling  a 
Btirrup-iron,  is  situated  between  the  fenestra  ovalis,  and  the 

Fto.  107  repreMDti  theOuiclei  or  Little  Bones  of  the  Eir,MparaUlj  tad  tf 
the  DitunJ  tize.    a  Mtlleiu.    b  lociu.    c  Ot-orbicultr«.    i  SUpei. 
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osMirbicQiara  It  consists  of  a  head,  neck,  base,  and  two 
crura.  Ita  head  is  hollow  for  receiring  the  os-orbiculare. 
The  neck  gives  attachment  to  the  stapedius  muscle.  The 
base  ia  a  flat,  oval-shaped  plate,  like  the  foot  of  the  stirrup, 
and  is  attached  to  the  membrana  veatibuli.  The  two  crura 
or  branches  extend  between  the  neck  aud  base. 

These  little  bones  are  connected  together  by  regular 
articulations,  having  synovial  membranes,  and  capsular 
ligaments;  with  an  additional  security  of  three  other  ligar 
ments — one  going  from  the  head  of  the  malleus,  to  the 
mperior  wall  of  the  tympanum;  a  second  connecting  the 
short  process  of  the  incus  with  the  mastoid  cells ;  the  third, 
a  circular  ligament,  surrounding  the  miirgia  of  the  fenestra 
ovalis,  and  connecting  it  with  the  base  of  the  stapes. 

Sfasdea  of  the  Tympanum. — Anatomists  are  not  agreed 
u  to  the  number  of  these  muBcles— some  making  four, 
others  three,  and  others  two;  the  discrepancy  arising  from 
one  or  two  of  these  muscles  being  consiJored  as  ligaments. 
The  memfrrano  tympani  has  two  muscles — a  tenscyr  and  a 
kucator. 

Tensor  7)/mpani  (or  internal  muscle  of  the  mallcua) 
arises  from  the  Eustachian  tube,  the  spinous  process  of  the 
sphenoid  bone,  and  from  the  petrous  iwrtion  of  the  tempo- 
raL  It  has  distinct  fleshy  fibres,  which  are  lodged  in  the 
canal  above  the  Eustachian  tube,  and  entering  the  tympa- 
num at  its  forepart,  are  inserted  into  the  handle  of  the  mal- 
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thouglit  to  resemble  a  ligament,  arisea  within  the  hoUow 
of  the  pyramid^  and  is  inserted  into  the  neck  of  the  stapea 

Function. — By  pressing  the  base  of  the  stapes  agaimt 
the  fenestra  ovalis,  and  thus  drawing  the  bony  chain  in- 
ward, it  has  been  supposed  to  act  as  a  tensor  upon  Ui« 
membrana  tympani. 

Lining  Membrane  of  Tympanum, — ^It  has  already  been 
stated  that  this  membrane  is  mucous,  and  continuous  wiih 
that  of  the  pharynx  and  Eustachian  tube ;  but  in  the  tym- 
panum it  is  much  more  delicate,  and  closely  united  to  the 
periosteum,  so  as  to  be  considered  a  fibro-mucous  mem- 
brane.    It  covers  all  the  inner  walls  of  the  tympanum— is 
reflected  round  the  muscles,  nerves,  and  bones — ^lines  the 
tympanic  surfaces  of  the  membrana  tympani,  membrana 
vestibuli,  membrana  rotunda,  and  the  space  between  the 
crura  of  the  stapes,  and  is  continued  into  the  mastoid  cells. 

INTERNAL  EAR  OR  LABTRINTH. 

The  internal  ear  or  labyrinth,  so  called  from  the  intricacy 
of  its  internal  arrangement,  is  situated  on  the  inner  side 
of  the  tympanum,  and  deep  within  the  petrous  portion  of 
the  temporal  bone.  This  is  the  essential  part  of  the  organ 
of  hearing,  and  consists  of  the  vestibule,  cocJdea,  and  semi- 
circular  canals. 

The  vestibule  occupies  the  centre  of  the  labyrinth,  being 
situated  between  the  tympanum  and  meatus  auditorius  in- 
ternus,  having  the  cochlea  in  front,  and  the  semicircular 
canals  behind.  It  has  three  dilatations,  called  comua  or 
ventricles;  one  superior,  one  anterior,  and  the  third  posterior. 
The  superior  receives  two  openings  of  the  semicircular 
canals,  the  posterior  the  other  openings  of  the  canals,  while 
the  anterior  opens  into  the  scala  of  the  cochlea.  The  inner 
wall  of  the  vestibule  is  cribriform  and  corresponds  to  the 
base  of  the  meatus  internus,  transmitting  some  fine  ves- 
sels, and  fibrillfie  of  the  auditory  nerve.  On  the  posterior 
wall  there  is  a  foramen  called  the  aqueduct  of  the  vestibule, 
which  opens  on  the  posterior  surface  of  the  petrous  bone, 
behind  the  meatus  internus. 
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The  meatHS  itUernua  bas  elsewhere  been  stated  to  he  ait- 
uted  on  the  posterior  cerebral  surface  of  the  petrous  bone. 
It  is  lined  hj  dnra  mater,  and 
has  a  depth  of  about  one  quarter 
of  an  inch.  Its  bottom  pre- 
sents a  col  de  sac  or  cribriform 
plate,  divided  hy  a  bony  crest 
into  two  portions,  the  superior  i 
has  a  large  opening,  the  aquediK^  t 
o^  F't^opittf,  for  transmitting  ■ 
the  facial  nerve,  and  some  small  ^ 
foramina  which  open  into  the 
restibnle.  The  lower  portion 
corresponds  to  the  base  of  the 
oocWea,  and  is  perforated  by  . 
many  foramina ;  a  part  of  this  I 
inferior  depression  has  apertures 
also  leading  into  the  vestibule.  It  is  through  the  cribri- 
form base  of  the  meatus  internns  that  the  labyrinth  is 
sapplied  with  its  nerves  and  most  of  its  vessels.  The  an- 
terior comer  of  the  vestibule  has  a  depression  called  fovea 
Aemispherioa ;  and  another  above  this,  the  fovea  elliptica. 

The  Cochlea,  so  called  from  its  reBemblance  to  a  snail 
shell,  is  situated  in  the  anterior  part  of  the  petrous  bone. 
Its  form  is  conical,  its  apex  being  directed  forward,  while 
its  base  corresponds  with  the  bottom  of  the  internal  audi- 
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about  one-twentieth  at  its  summit    It  makes  a  spiral  coil 
of  two  turns  and  a  half  around  a  central  axis  or  modiolm, 
and  is  compared  to  a  winding  stair-case.    It  is  separated  by 
a  partition,  called  lamina  spiralis^  into  two  tubes,  named 
^colcBy  (scala,  a  stair-case.)     The  lamina  spiralis  consists  of 
an  osseous  and  membranous  portion.    The  osseous  formi 
the  inner  portion,  being  in  contact  with  the  modiolus,  round 
which  it  winds.    It  is  broader  at  the  base  and  gradually 
diminishes  to  the  apex,  where  it  ends  in  a  hook  called  the 
hamulus.    The  membranous  part  of  the  lamina  completes 
the  outer  portion  of  the  septum  and  is  attached  to  the  inner 
surface  of  the  tube  of  the  cochlea,  it  is  the  converse  of  the 
osseous  plate,  and  is  broader  above  than  below,  where  it 
forms  the  entire  septum. 

Both  the  osseous  and  membranous  portions  of  the  lamina 
spiralis  consist  of  two  thin  plates,  leaving  a  space,  in  which 
the  cochlear  nerves  and  vessels  are  distributed.  This 
lamina  spiralis  or  septum  of  the  tube  of  the  cochlea,  divides 
the  tube  into  the  scalce. 

The  Scalce  are  two  in  number — the  one  communicating 
with  the  vestibule  called  scala  vestibvli — the  other,  with 
the  tympanunct,  named  the  scala  tympanu  These  scalsB  are 
separated  throughout  their  whole  extent,  except  at  the 
summit  of  the  cochlea,  over  the  hamulus,  where  they  com- 
municate by  one  common  opening.  The  scala  vestibuli  is 
external  and  superior — while  the  scala  tympafai  is  internal 
and  inferior. 

The  Modiolus  constitutes  the  central  axis,  or  pillar  of  the 
cochlea,  extending  from  its  base  to  its  apex,  around  which 
both  the  tube  and  spiral  lamina  make  their  turns.  It  arises" 
from  the  bottom  of  the  internal  auditory  meatus,  as  a  bony 
process,  forming  a  conical  tube  which  proceeds  horizontally 
outward,  and  contracts  as  it  reaches  the  apex.  The  base  of 
the  modiolus  is  perforated  with  foramina,  for  the  passage 
of  the  auditory  nerves.  Its  funnel-shaped  summit  is  called 
the  infundihulum,  and  is  arched  over^  or  surmounted  by  the 
blind  apex  of  the  tube  of  the  cochlea,  named  the  cupcia. 
The  surface  of  the  modiolus  presents  numerous  canals 


mSBIML  EAE  OB  LABXBIBTE.  373 

which  open  hy  foramioa,  corresponding  to  Bimilar  canals 
on  the  iamina  spiralis,  for  transmitting  the  auditory  vea- 
ads  and  nerves.  One  of  these  canals,  larger  than  the  rest, 
die  tn&tifiu  etmtralia  modioli,  passes  on  to  the  infandibulum, 
and  conducts  the  terminal  branch  of  the  cochlear  neire, 
and  the  arteria  centralis  modioli. 

The  aqueduct  of  the  cochlea  extends  from  the  scala  of  the 
tympanum,  into  which  it  opens,  near  the  fenestra  rotunda, 
to  the  lower  surface  of  the  petrous  bone  near  the  jugular 
fiMsa — like  the  aqueduct  of  the  vestibule,  it  simply  carries 
ft  vein,  and  is  closed  by  the  dura  mater. 

Bemuircvlar  Canob,  (Fig.  108.) — These  consist  of  three 
bony  tabes,  representing  so  many  cylinders  of  equal  diam- 
eters, and  forming  about  three-fourths  of  a  circle.  They 
•re  situated  within  the  substance  of  the  petrous  hone  be- 
hind the  vestibule,  into  which  they  open  by  five  distinct 
(oifices.  Two  of  these  canals  are  perpendicular,  and  the 
third  horizontal.  They  are  the  anterior  and  superior  ver- 
Uecdf  posterior  and  inferior  vertical,  and  the  horizontal. 

The  superior  vertiad  makes  a  projection  on  the  upper 
sorface  of  the  petrous  bone — crosses  it  transversely,  its 
outer  extremity  opening,  by  an  ampulla,  into  the  superior 
coma  of  the  vestibule — while  its  inner  unites  with  the 
upper  cms  of  the  posterior  vertical,  forming  a  common 
tube,  which  enters,  by  a  single  orifice,  into  the  posterior 
comu  of  the  vestibule. 

The  posterior  vertical  canal  is  at  right  angles  to  the  su- 
perior, and  parallel  to  the  posterior  surface  of  the  petrous 
bone.     It  opens,  by  one  extremity,  into  the  posterior  cornu; 
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end  of  tlie  posterior,  and  one  at  the  anterior  end  of  the 
horizontal. 

MeTnbrane  lining  the  Labyrinth. — This  membrane  is  fibro- 
serous,  and  is  to  be  distinguished  from  another  to  be 
presently  described,  called  the  membranous  labyrinth.  It 
resembles  the  dura  mater  in  having  an  external  and  fibrous 
layer,  acting  the  part  of  periosteum,  and  adhering  to  tbe 
bone,  while  its  internal  is  free,  smooth,  and  serous,  se- 
creting a  fluid  called  the  liquor  Cotunnii,  perilymph^  or 
aqaa  labyrinthi.    This  membrane  lines  the  vestibule,  cocb- 
lea,  and  semicircular  canals;  and  also  the  fenestra  ovalis, 
and  rotunda.    The  lamina  apircdia  also  gets  a  ooTering 
from  it  on  either  surface;  and  these  two  layers,  coming 
together  at  the  free  external  margin  of  the  osseous  laming 
pass  to  the  outer  wall  of  the  tube,  and  thus  complete  the 
septum  between  the  two  scala).    It  also  sends  processes  into 
the  aqueducts  of  the  vestibule  and  cochlea. 

The  membranom  labyrinth  does  not  enter  the  cochlea, 
and  is  not  so  extensive  as  the  osseous,  though  it  has  the 
same  form.  It  consists  of  four  layers — an  external  serous^ 
a  vascular,  a  nervous,  and  an  internal  serous  layer;  thus 
constituting  a  tube  which  floats  between  two  fluids^ — ^the 
outer,  the  perilymph,  or  liquor  of  Coiunnius,  secreted  by  the 
external  serous  layer,  and  separating  it  from  the  walls  of 
the  osseous  labyrinth;  and  the  inner,  the  liquor  of  Scarpa, 
or  enddymph,  contained  within  the  membranous  tube  of  the 
labyrinth  itself,  and  secreted  by  its  internal  serous  layer. 

The  membranous  labyrinth  contains  two  sinuses,  and 
three  membranous  semicircular  canals.  The  sinuses  are 
the  common  sinvs,  or  vestibular  ventricle,  and  the  sacculus 
proprius,  or  vestibvli.  The  common  sinus  is  in  the  poste- 
rior part  of  the  vestibule,  and  receives  the  openings  of  the 
five  semicircular  canals.  It  is  distended  by  the  liquor  of 
Scarpa,  and  floats  in  the  fluid  of  Cotunnius. 

The  saccvlus  proprius  is  situated  anteriorly  and  inferi- 
orly  to  the  common  sinus;  it  is  round,  and  much  smaller; 
but  it  is  not  settled  whether  the  two  have  any  communica- 
tion, though  they  are  in  close  contact. 
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The  mtmfiranow  temidrctdar  canah,  as  liaa  been  stated, 
ue  much  amaller  than  the  osseons  tubes  in  which  they  are 
litnated,  have  the  the  same  form,  and  present  the  same 
namber  of  ampnllee.  They  are  likewise  distended  with  the 
Raid  of  Scarpa,  and  separated  from  the  osseous  semicircular 
walls,  by  the  fluid  of  Cotunnius. 

la  the  saeeiilwi  ammmts,  and  proprius  of  the  vestibnle, 
Bmchet  discovered  two  white,  shining  masses,  composed 
of  phosphate  and  carbonate  of  lime,  held  together  by  ani- 
mal matter.  Being  in  the  form  of  powder,  or  dast,  he 
called  them  otoconia,  (ovf.  the  ear,  and  «»»;,  dust.)  This 
ear-dust,  or  calcareous  matter,  floats  in  the  fluid  of  Scarpa. 

Nervea  of  the  Ear. — The  nerves  of  the  ear  come  from  the 
seventh,  the  fifth,  the  eighth  pair — the  cervical  plexns, 
and  the  sympathetic.  The  portio  mollis  of  the  seventh 
pair  is  the  especial  nerve  of  hearing,  entering  the  in- 
ternal auditory  me-  Fio.  109. 
rntan.  It  divide)),  at 
the  criLrilorm  base 
of  this  meatus,  into 
two  branches — the 
anterior  and  lurger,  e 
going  to  supply  the 
cochlea,  and  the  poEh 
terior  and  smaller, 
passing  to  the  vesti- 
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modiolus,  and.  between  the  plates  of  the  lamina  spiralis. 
The  posterior  branch  divides  into  the  superior^  middle^  and 
inferior.  The  su2)erior  filaments  enter  the  vestibule  through 
the  small  foramina  of  the  pyramid,  and  are  expanded  on 
the  saccultis  communis,  and  ampuUce  of  the  superior  verti- 
cal, and  horizontal  membranous  canals.  The  middle  set 
supply  the  saccuLus  prop^tts,  and  the  inferior  go  to  tiie 
ampulla  of  the  posterior  vertical  semicircular  canals.  The 
auditory  nerve  is  remarkable  for  its  softness,  and  for  its 
numerous  divisions  into  minute  branches,  which  anasto- 
mose together,  and  form  an  exceedingly  delicate  nervoiu 
membrane,  having,  according  to  some,  the  papillary  form 
of  termination. 

The  Vidian  nerve  bestows  common  sensibility,  and  coming 
from  Meckel's  ganglion  belongs  to  the  second  division  of  the 
fifth.  Entering  the  hiatus  Fallopii,  it  joins  the  portioduia 
of  the  seventh  in  the  aqueduct  of  Fallopius,  and  after  a  short 
distance,  leaves  it  to  enter  the  tympanum,  and  through  a 
small  foramen  posterior  to  the  pyramid.  In  this  cavity  it 
is  called  chorda  tympani,  and  sends  branches  to  the  tym- 
panic plexus;  passes  between  the  handle  of  the  malleus  and 
long  leg  of  the  incus,  and  escapes  at  the  fissure  of  Glasser. 

The  portio-dura  is  a  motor  nerve  and  supplies  the  muft- 
cles  of  the  tympanum  with  their  power  of  motion. 

The  tympanic  plexus  seems  to  be  the  great  source  from 
whence  all  parts  of  the  tympanum  are  supplied,  as  it  is 
formed  of  branches  from  the  chorda  tympani,  portio  dura, 
glosso  pharyngeal,  par  vagum,  and  sympathetic;  supply- 
ing the  membrana  tympani,  and  lining  membrane  of  the 
cavity,  the  fenestra  ovalis,  the  Eustachian  tube,  the  muscles, 
&c.,  and  establishing  relations  with  the  soft  palate,  tongue, 
pharynx,  eye,  nose,  and  system  generally. 

Blood-vessels  of  the  Ear. — The  arteries  of  the  labyrinth 
come  from  the  internal  auditory,  which  is  a  branch  either  of 
the  superior  cerebellar  or  the  basilar.  This  enters  the  mea- 
tus along  with  the  auditory  nerve,  pursues  a  similar  course 
and  divides  into  minute  branches,  supplying  the  vestibule, 
cochlea,  and  semi-circular  canals. 
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The  external  ear,  composed  of  the  auricle  and  meatus, 
is  supplied  by  the  anterior  auricular,  branches  of  the  fem- 
paraly  and  the  posterior  auricular,  and  occipital  from  the 
external  carotid. 

The  middle  ear  is  supplied  from  the  tympanic  branch  of 
the  internal  maxiUary,  which  enters  at  the  fissure  of  Glas- 
serus,  and  with  a  branch  from  the  styto-mastoid,  forms  a 
**  coronet"  round  the  membrana  tympani,  from  which 
radiate  numerous  branches  upon  its  surface.  The  internal 
carotid,  as  it  passes  through  the  canal,  also  sends  a  branch 
to  the  tympanum. 

General  Remarks, — ^In  looking  at  the  diflTerent  parts  com- 
posing the  ear  collectively,  and  their  several  relationships 
with  one  another,  it  seems  manifest  that  th«  external  ear^ 
like  a  trumpet,  is  designed  to  collect  and  concentrate  the 
flounds  which  fall  upon  it,  that  the  meatus  extemus  conducts 
and  reflects  from  every  part  of  its  surface  the  sonorous 
undulations  to  the  membrana  tympani,  that  this  membrane 
is  then  thrown  into  vibrations,  and  forming  the  outer  wall 
of  the  middle  ear,  transmits  its  vibrations  to  the  little  chaiu 
of  bones  within  the  tympanum,  with  which  i!  is  connected, 
that  these  in  their  turn,  being  attached  to  the  membrane  of 
the  vestibule  by  means  of  the  stapes,  throw  it  also  into 
similar  vibrations,  which  are  now  communicated  to  the 
fluid  and  nerves  of  the  labyrinth,  whence  the  impressions 
are  finally  conveyed  to  the  sensorium.  The  air  in  the  tym- 
panum, by  means  of  the  Eustachian  tube,  it  should  have 
been'  stated,  is  a  very  essential  aid  in  favoring  the  vibra- 
tions, and  in  conducting  them  in  their  progress  to  the 
auditory  nerve. 

SECTION  III. 
THB  TONGUE  OR  ORGAN  OF  TASTE. 

Taste  is  the  faculty  which  the  tongue  possesses,  in  the 
discrimination  of  sapid  bodies.  This  power  also  resides  in 
the  palate  and  lining  membrane  of  the  mouth,  though  not 
to  the  same  extent  as  in  the  tongue. 
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Tho  anatomy  of  the  tongue  (Figs.  86,  87,  88,  90,  91,) 
has  been  given  under  the  head  of  "  organs  of  deglutition." 
It  was  there  stated  to  he  very  complex  in  its  structure,  and 
to  perform  a  variety  of  functions ;  composed  of  no  less  than 
ten  muscles,  hy  which  it  can  be  moved  in  every  possible 
direction.  It  is  most  efficient  in  the  first  stages  of  digestion, 
and  is  moreover,  in  man,  the  great  instrument  of  speech.  It 
has  no  less  than  six  large  nerves,  by  which  it  is  endowed  boik 
with  general  and  special  sensation,  i.  e.  the  general  sense  of 
feeling  and  the  special  sense  of  taste.  Glands  likewise  enter 
into  its  composition,  an  immense  number  of  blood-vessels 
ramify  throughout  its  substance,  and  the  whole  is  covered 
by  mucous  membrane;  so  that  the  tongue  is  one  of  the  most 
complex  and  highly  organized  portions  of  the  body. 

The  papillary  membrane  of  the  tongue  is  regarded  as  tbe 
especial  seat  of  taste,  and  is  the  only  portion  of  its  struc- 
ture requiring  any  remarks  in  this  place,  in  addition  to 
what  has  already  been  given.    This  papillary  or  gustatory 
membrane  has  the  closest  analogy  with  the  skin,  and  is 
considered  as  possessing  essentially  the  same  elements.  Its 
chorion  or  ciUis-vera  is  as  dense  as  any  part  of  the  skin,  and 
has  a  large  number  of  muscular  fibres  inserted  into  it,  by 
means  of  which  its  papillae  can  be  brought  readily  into 
contact  with  every  portion  of  food;  and  thus  this  muscular 
appendage  to  the  papillary  membrane  is  regarded  as  play- 
ing an  essential  part  in  the  function  of  taste.    Its  papillss 
ore  like  those  of  the  skin,  but  larger  and  much  more  de- 
veloped.   Its  rete  mucosum  has  the  same  indistinctness. 
Its  epithelium  is  distinctly  shown,  and  has  received  the 
name  oipertglottiSy  having  in  some  animals  the  consistence 
of  horn. 

The  epithelium  of  the  tongue  can  be  removed  by  macera- 
tion and  by  certain  inflammatory  diseases,  and  is  found  to 
have  an  arrangement  precisely  like  the  epidermis  of  the 
skin,  and  to  form  a  sheath  of  protection  to  the  several  pa- 
pillae upon  its  surface.  These  papillae  are  very  numerous, 
and  were  stated  to  have  various  names  according  to  their 
size  and  shape,  as  the  pajnUce  maximce,  medtce,  fungiformes^ 
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j3i/orme»,  &c.  The  miante  Btracture  of  tlie  papillae  is  be- 
liered  to  consiat  essentially  of  capillaries  and  Detres.  The 
npillariea  are  seen  disposed  in  the  form  of  arches  and  loops, 
vhile  the  precise  arraDgement  of  the  nervous  tissue,  which 
is  Terj  soft,  is  not  ascertained. 

The  anterior,  laiertd,  and  posterior  parts  of  the  dorBum  of 
the  toQgue  possess  the  faculty  of  taste  in  the  highest  de- 
gree; the  anterior  and  lateral  papillie  being  thought  the 
most  quickly  sensitive  to  the  qualities  of  sapid  bodies,  while 
the  posterior  retain  their  impressions  for  a  longer  time. 

The  papillie  and  tongue  are  most  abundantly  supplied 
vith  nerres  vhich  come  from  three  sources ;  the  ninth  or 
i]/po^oa$al,  the  gtoaao-pfiaryngeal,  and  the  lingual  or  gustor 
tory  branch  of  the  fifth.  The  question  now  is,  which  of 
these  nerves  is  the  nerve  of  taste  P  The  ninth  nerve,  it  is 
pretty  well  agreed,  is  one  of  motion,  and  supplies  the  differ- 
ent mnscles  of  the  tongue.  The  glosso-pharyngeal  is  found 
to  be  exclosively  distributed  to  the  mucous  membrane,  and 
its  papillect  covering  the  base  of  the  tongue;  while  the  gus- 
tatory goes  to  the  papillee  on  the  tip  and  sides  of  the 
tongue.  Hence  these  two  latter  nerves  are  regarded  as  the 
source  of  common  sensation  and  the  special  sense  of  taste. 
The  glosso-pharyngeal  is  also  regarded  as  the  medium  of 
sympathy  between  the  tongue  and  stomach,  and  as  com- 
bining in  harmonious  concert  all  the  various  organs  con- 
cerned in  deglutition. 

SECTION   IV. 
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meDt.    The  bones  are  the  ossa^nasi,  and  ruucd  processes  of 
the  superior  maxiUary  bones,  which  have  been  already  de- 
Fio.  110.  scribed   among  tlw 

passive  organs  of  tht 
head.    The  inna(te 
are  the  pyramid[£t 
nasi,  compressor  nasi, 
levator  labii  superior- 
is  alaqtie  nasi,  ud 
depressor  laini  n^ 
,  rioris    alceque  mii 
-  These  also  have  Ixen 
described  under  tin 
head  of  orgftQS  of  expression  and  prehension. 

The  cartilages  constitute  an  important  division  of  the  a- 
i&mal portion  of  the  nose, and  are  five  in  namber,one  central, 
two  laleral,  and  two  alar.  The  central,  median  or  a^ial  Cltt- 
tUage,  separates  the  nostrils,  is  of  a  triangular ybrm,  andie 
connected  ahove  with  the  nasal  bones  and  later^  cartilt- 
ges,  below  with  the  palate  processes  of  the  superior  maxil- 
lary  bones,  and  posteriorly  with  the  vomer  and  aethmoid 
septum.  It  is  flexible,  elastic,  and  has  considerable  strengtL 
Its  anterior  border  is  thick  and  rounded,  and  though 
generally  vertical,  it  occasionally  projects  to  the  one  side, 
being  concave  on  the  opposite. 

The  lateral,  or  jibro-cartilages,  are  connected  superiorly 
and  externally  with  the  inferior  edge  of  the  nasal  bones, 
aad  anterior  margin  of  the  nasal  process  of  the  superior 
maxillary ;  in  front  with  the  nasal  septum,  and  below  with 
tiie  alar  cartilages. 

The  alar  cartilages  occupy  the  anterior  part  of  the  nasal 
openings,  and  are  so  curved  as  to  form  the  rim,  or  boun- 

Fia.  110  repreteati  the  Gut  pair  or  olfictorf  nerrei.  a  FronUl  tinni. 
b  Sphenoidal  sinus,  e  Hard  palate,  i  Otfactorj  bulb,  e  Brancbm  of  olf*^ 
tor;  on  tLe  euperior  and  middle  (urhinated  bones.  /  Spheno  palatine  Demi 
fcom  the  second  division  of  the  fifth,  g  Intenial  nasal  nerre  from  the  finl  dh 
Tision  of  the  fifth,  h  Bratichei  of  g- to  the  Schneiderinn  membrane,  i  Ganglioa 
of  Cloquet.   j  Anutomosis  of  broncbet  of  the  GfUi  or  lower  turbioated  bone. 
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dary.  At  the  point  of  the  nose,  these  cartilageB  are  thick 
and  constitute  the  Up,  or  lobe;  each  paasea  round  the  ori- 
fice of  the  nostril,  ia  a  semicircular  form,  having  its  in- 
ternal surface  deeply  concave,  hy  which  the  nostrils  are 
enlarged.  As  they  make  their  curve,  they  hecome  widened 
at  their  posterior  part,  hy  having,  as  appendages,  three  or 
four  small  cartilaginous  plates  connected  by  fibrous  tissue. 
The  two  alar  cartilages  meet,  in  front,  beneath  the  septum, 
and  are  attached,  by  fibro-cellular  tissue,  to  the  nasal  spine 
of  the  superior  maxillary  hones,  forming  a  projection  called 
the  colamna.  All  these  cartilages  are  connected,  by  fibrous 
tissne,  to  one  another  and  to  the  bones,  and  are  readily 
movahle,  by  the  muscles  attached  to  them,  so  as  to  eularge 
or  contract  the  anterior  nares  at  pleasure. 

Each  nostril  has  its  entrance  protected  by  some  stiff 
hairs,  called  vQrrUea,  which  prevent  the  introduction  of 
foreign  bodies,  along  with  the  air,  in  hrcathing. 

The  integument  of  the  nose  is  thick  and  dense,  and  so 
closely  attached  to  the  cartilages,  as  with  difficulty  to  be 
separated  from  them.  It  is  supplied  with  numerous  sebo- 
ceoDS  follicles,  whose  ducts  open  upon  the  surface  and  fre- 
quently present  the  appearance  of  numerous  black  dots, 
from  the  presence  of  carbon.  This  sebaceous  secretion  be- 
comes solidified,  and,  by  pressing  the  follicles,  can  be  forced 
oat  in  fine,  long  threads,  which  have  been  compared  to 
"small,  white  maggots  with  black  heads."    These  follicles 
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forming  the  roof  of  the  nostrils;  below  "bj  the  palatine 
processes  of  the  superior  maxtUary  and  palate  botte«y  witii* 
Fio.  111.  portion  of  the  velam  palati, 

constituting     the     floor  of 
these  foBsie,  as  well  aa  of 
the  nostrils;  externallj  tli^ 
are  hounded  by  the  avpfrier 
'  maxUlary,    lachrymal,   a&- 
J  moid,  Uirbitiated,  and  po!(dt 
BRe  bones,  and  the  ttUemal  pter- 
ygoid plate  of  the  spkencid; 
internally  they  are  Bepar*- 
_  ted,  on  the  median  line,  by 

the  septum  composed  of  the  vomer,  the  nasal  lameUa  of  the 
iB/hnoid,  and  the  nasal  cartilaginous  septum. 

The  outer  wall  is  very  irregular,  being  roughened  by  tht 
three  turbinated,  or  spongy  bones — the  superior,  trUdtBe, 
and  inferior.  These  have  spaces  between  them,  known  as 
meatuses.  As  the  space  between  the  superior  and  middle 
spongy  bones  is  the  superior  meatus;  that  between  the 
middle  and  lower  is  the  middle  meatus  ;  and  that  between 
the  lower  and  floor  of  the  nostrils  is  the  inferior  meatvt, 
Into  the  superior  meatus  the  posterior  t^hnwid  ceUs  and 
sphenoid  sinuses  open. 

The  middle  meatus  is  the  widest,  and  opens  into  the 
anfntm.  In  the  dry  bone  this  opening  appears  large; 
while  in  the  fresh  state  it  will  only  admit  a  small  probe, 
being  closed  by  a  fold  of  the  mucous  membrane.  It  receives 
the  anterior  athmoid  cells,  and  has  in  its  front  part  a  groove 
called  the  infutidibulum,  which  leads  to  the  frontal  sinus, 

Fio.  Ill  repreaeols  a  Terlical  seclion  of  the  Nasal  Pouae.  1  AnlcTior 
fossse  of  tlie  cranium.  S  Dura  mater,  covering  the  fossEe.  3  Dura  main 
raised.  4  Crialagalli  of  sthmoid  bone.  5  5  Cribrirorm  plate.  6  Nasal  lamel- 
la. 7  7  Middle  turbinated  bones.  8  8  .Ethmoid  cells.  9  9  0«-planum.  1010 
Inferior  turbinated,  or  spongj  bones.  11  Vomer.  13  Superior  maiillarjbone. 
13  Articulation  of  superior  maiillarj  with  the  nthmoid.  14  Front  wall  of 
the  antrum.  15  Fibrous  membrane  of  the  antrum.  16  Mucous  membrane  of 
antrum.  IT  Palatineprocessof  superiormasiilarj-boQe.  18  Roof  of  the  mouth. 
19  A  section  of  the  mucotu  membriiDe. 
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The  inferior  meatus  has  the  nasal  duct  opeaing  into  its 
anterior  portion — while  the  Eustachian  tube  is  seen  behind 
va  a  lerel  with  the  inferior  spongy  bone. 

These  different  meatuses  constitute  so  many  channels, 
extending  from  before  backward,  in  the  nasal  fossie,  which 
with  the  spongy  bones,  present  a  large  amount  of  surface 
covered  by  mucous  membrane,  upon  which  the  air  in  pass- 
ing along,  makes  odorous  impressions. 

The  mucous  membrane  lining  the  aasal-fossfe  is  called 
the  pituitary  or  Schneiderian  membrane.  It  is  attached  to 
the  internal  surface  of  the  bones  of  the  nose,  lines  the  si- 
nuses, is  traced  into  the  Oithmoid  and  sphenoid  cells,  passes 
through  the  flcuaZ  (fuc^,  and  is  continuous  with  the  f»»ica 
oonjunctiva  of  the  eye.  Backward  through  the  posterior 
nares,  it  becomes  continuous  with  the  mucous  membrane  of 
the  mouth  and  pharynx,  and  consequently  witli  the  great 
gastro-pulmonary  division.  In  some  parts  it  is  very  vascu- 
lar, soft,  and  thick,  as  on  the  turbinated  bones  and  septum. 
In  other  places  it  adheres  strongly  to  the  periosteum.  It  is 
pale  and  thin  in  the  sinuses.  It  is  constantly  moistened 
with  mucus,  and,  like  mucous  membranes  elsewhere,  has 
its  surface  covered  with  an  epithelium.  This  epithelium  is 
of  the  columnar  form,  except  in  the  sinuses  where  it  is 
found  to  have  more  of  the  squamous  character.  It  is  every 
where  observed  to  be  furnished  with  cilia,  whose  vibratile 
motions,  it  is  believed,  have  an  important  influence  in 
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cribriform  plate  of  the  aethmoid  bone,  enveloped  by  fibroin 
sheaths,  and  are  distributed  mostly  upon  the  superior  part 
of  the  pituitary  membrane,  forming  plexuses  in  its  salh 
stance.  The  branches  of  the  olfactory  are  seldom  found  to 
pass  lower  than  the  middle  spongy  bone  and  the  middle 
part  of  the  septum.  "Thus,"  as  Cruveilhier  remarks,  "while 
the  upper  and  extremely  narrow  part  of  each  nasal  fosa 
is  the  essential  seat  of  the  sense  of  smell,  the  lower  and 
much  wider  part  only  gives  passage  to  the  air  during  tiie 
act  of  respiration." 

Besides  the  special  sense  of  smell,  there  is  also  the  gen- 
eral sense  of  feeling  derived  from  the  first  and  second  diiris- 
ions  of  the  fifth  pair,  or  branches  from  the  ophthalmic  and 
superior  maxillary  nerves,  which ^re  likewise  distributed  to 
every  part  of  the  nose.  These  branches  from  the  fifth,  differ 
from  the  olfactory  in  not  having  the  plexiform  arrangement 

SECTION  V. 
THE  SKIN  OR  ORGAN  OP  TOUCH,   (Fig.   19.) 

The  sense  of  touch  is  coextensive  with  the  whole  external 
cutaneous  surface,  and  those  portions  of  the  internal  cutane- 
ous or  mucous,  which  are  adjacent  to  the  skin  and  continn- 
ous  with  it.  The  difi'usive  character  of  the  sense  of  touch, 
and  the  extent  of  the  apparatus  composing  it,  distinguish 
it  from  the  rest  of  the  senses,  whose  limits  are  circum- 
scribed and  confined  solely  to  the  head  and  face.  Though 
it  be  true  that  the  sense  of  touch  resides  generally  in  the 
skin,  yet  it  is  also  true  that  there  are  some  portions  in 
which  it  is  much  more  highly  developed,  and  where  the 
sense  of  touch  is  said  most  especially  to  reside — that  is  in 
the  skin  covering  the  extremities  of  the  fingers  and  toes — 
and  here  it  is  discriminated  by  the  name  of  tact. 

The  sense  of  touch  enables  every  one  to  recognise  the . 
pressure  and  presence  of  external  bodies,  when  they  come 
in  contact  with  his  skin,  also  to  determine  many  of  their 
physical  properties,  as  form,  size,  weight,  consistence  and 
temperature.    But  for  the  discernment  of  other  qualities  of 
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a  more  refined  character,  a  proportionate  refinement  of 
organization  seems  necessary^  and  this  is  found  in  the  tips 
of  the  fingers. 

The  skin  is  also  an  organ  of  secretion  and  absorption. 
The  secretion  is  of  two  kinds,  of  which  one  is  a  separa- 
tion from  the  blood  of  a  very  fine  Iialitus,  the  insensible 
perspiration,  or  exhalation.  When  this  exhalation  is  in 
excess  and  forms  drops,  it  constitutes  the  sweat.  This  is  a 
very  important  function,  as  it  relieves  tlie  blood  of  a  large 
amount  of  water,  saline  matters,  carbonic  acid  and  other 
substances,  which,  if  retained,  would  be  injurious  to  the 
systenL  The  perspiration  by  evaporation  acts  as  a  cooling 
process,  and  is  thus  highly  useful  in  carrying  off"  the  excess- 
ive heat  of  the  body.  The  other  secretion  of  the  skin  is  of 
an  oily  nature,  which  keeps  it  in  a  soft  and  pliant  condition, 
protects  it  from  the  drying  agency  of  the  air,  and  shields  it 
from  external  moisture.  It  is  also  an  organ,  as  stated,  of 
absorption. 

The  skin  performing  so  great  a  variety  of  functions,  must 
necessarily  possess  a  very  complex  organization.  Its  anato- 
my has  been  given  already  in  detail,  under  the  head  of  the 
''cutaneous  tissue,"  in  the  first  part  of  this  work.  It  is 
there  stated  to  consist  of  three  membranous  layers  super- 
imposed the  one  upon  the  other,  and  called  the  cuticle, 
rete  mucosum,  and  cutis  vera,  of  numerous  glands  and 
follicles,  with  a  most  minute  and  extensive  capillary  net- 
work of  arteries,  veins,  nerves,  and  lymjihatics.  In  addi- 
tion to  these  there  are  also  the  appendages  of  the  hair  and 
the  nails. 

The  only  part  of  the  structure  of  the  skin,  therefore, 
necessary  to  make  any  additional  remarks  upon,  is  the  pa- 
pillary layer  or  that  portion  directly  connected  with  the 
Bense  of  touch.  This  layer  abounds  with  numerous  papillae 
spread  every  where  over  its  surface,  but  more  distinct 
and  of  greater  size  in  some  places  than  in  others.  The 
fingers  and  toes,  and  the  palmar  and  plantar  surfaces 
of  the  hands  and  feet  have  tliem  most  highly  developed. 
The  skin  upon  the  ends  of  the  fingers,  where  the  sense  of 
25 
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touch  most  especially  resides,  presents  ridges  and  groores 
of  an  arched  or  curved  form ;  each  ridge  is  a  row  of  conietl 
papilla),  and  in  the  grooves  the  exhalant  orifices  are  foimd 
to  open.  The  minute  structure  of  the  papillie  consists  of 
blood  vessels,  nerves,  and  a  spongy  erectile  tissue,  and  ii 
believed  to  be  exactly  analogous  with  those  of  the  tongoa 
The  vessels  are  seen  as  convoluted  loops,  but  the  preciie 
termination  of  the  nerves,  whether  in  loops,  plexuses,  or 
bulbs,  is  not  yet  settled. 

That  tlie  papiUce,  however,  are  exceedingly  sensitive,  and 
constitute  the  essential  seat  of  touch,  there  is  no  doubt 

The  mucous  membrane  of  the  eyelids,  nose,  mouth, 
larynx,  trachea  and  lungs,  is  sensible  to  heat  and  cold, 
while  that  of  the  vagina,  rectum,  and  urethra,  is  in  addi- 
tion sensible  also  to  touch. 


CHAPTER  V. 

INTERNAL   ORGANS  OF  SENSE. 

The  interned  organs  of  sense  comprise  the  cerebrospinal 
iKcis,  by  which  is  understood  the  brain  and  spinal  marrow. 
These  organs  are  the  source  of  sensation  and  motion  to  all 
the  organs  we  have  been  examining,  as  those  belonging  to 
the  mouth  and  face  and  external  parts  of  the  head.  They 
constitute  the  foundation  and  mainnspring  of  all  their  ac- 
tions, and  without  them  the  functions  of  these  subordinate 
organs  could  not  be  exercised.  The  examination  of  the 
brain  and  spinal  marrow,  then,  as  the  source  of  power  to  all 
these  parts,  seems  to  follow  very  naturally,  and  comes  next 
in  the  order  of  investigation  we  have  thought  best  to 
pursue. 

This  will  make  complete  the  anatomy  of  the  head,  and 
carry  out  the  design  in  view,  which  is  to  endeavor  to  illus- 
trate as  far  as  possible,  practical  physiology^  by  bringing  or- 
gans together,  however  dissimilar  in  structure,  which  have 
a  relationship  or  community  of  action  in  the  discharge  of 
any  particular  function  or  series  of  functions ;  and  thus 
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takes  its  name  from  its  extreme  tennity  snd  transparency. 
It  lines  the  dura  mater,  and  is  reflected  from  it  upon  the 
nerves  to  the  spinal  cord,  which  it  loosely  covers.  Hence 
this  memhrane  is  much  larger  than  the  spinal  cord,  and 
allows  of  a  considerable  space  between  the  two,  called  the 
ttA-arachnotd  space.  This  space  is  occupied  by  a  serous 
fluid,  which  dilates  the  arachnoid,  and  is  said  completely  to 
fill  the  cavity  of  the  theca-vertehralis.  This  fluid  is  of  use 
in  keeping  up  a  gentle  pressure  and  giving  support  to  the 
cord,  and  in  filling  up  all  the  inequalities  on  its  surface; 
allowing  the  greatest  freedom  in  all  its  movements,  and 
guarding  it  against  concussions.  The  portion  of  the  arach- 
noid covering  the  dura  mater  is  called  pancfal,  that  upon 
ihe  cord  is  the  visceral,  and  the  space  between  the  two  con- 
Btitntes  the  arachnoid  cavity,  not  found  to  contain  much 
fluid.  It  forms  a  sheath  for  the  nerves  and  is  reflected  back 
upon  the  theca,  forming  at  each  nerve  a  small  cul  de  sac. 
Between  the  anterior  and  posterior  roots  of  the  nerves 
little  reflections  or  tooth-like  processes  of  this  membrane, 
about  twenty-two  in  number,  are  seen  to  extend  from  the 
pia  mater,  laterally  along  the  spinal  cord,  and  in  a  regular 
■eries,  to  be  connected  by  their  little  points,  to  the  inner 
Borface  of  the  dura  mater.  These  prncesBcs  are  called  the 
lignmcnfa  denflciilata ;  each  encloses  a  fibrous  band  or  thread, 
and  the  whole  are  designed  to  separate  the  anterior  and 
posterior  roots  of  the  nerves,  and  to  give  support  to  the 
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with  the  pia  mater,  the  mother  membranes,  which  gite 
origin  to  all  the  rest  of  the  body,  is  the  outer  one,  coyer- 
ing  the  spinal  cord,  and  continued  upon  the  brain.  It 
is  called  theca  vertebralis,  and  extends  from  the  foramen 
magnum,  to  which  it  adheres,  down  the  spinal  canal  its 
whole  length,  to  the  sacrum,  where  it  sends  off  several 
processes  forming  sheaths  for  the  sacral  nerves.  It  differs 
from  the  cranial  portion,  at  the  posterior  part  of  the  canal, 
in  not  being  connected  with  the  bones;  but  having,  inter- 
posed between  it  and  the  bony  arches,  a  soft  fatty  tissue, 
which  has  been  compared  to  the  marrow  of  the  long  bones. 
The  external  surface,  at  this  point,  is  smooth  and  covered 
by  a  plexus  of  veins.  In  front,  as  just  stated,  it  is  attached 
to  the  posterior  vertebral  ligaments.  On  each  side  it  sends 
off  a  tubular  process  or  sheath,  for  each  of  the  spinal  nerves, 
which  extends  beyond  the  intervertebral  foramina,  and 
becomes  lost  on  the  cellular  tissue. 

It  has  a  much  greater  capacity  than  the  cord  it  encloses, 
is  larger  in  its  upper  and  lower  portions,  and  contracted 
in  the  middle.  Its  inner  surface  is  smooth,  and  presents 
double  rows  of  openings  through  which  pass  the  anterior 
and  posterior  roots  of  the  spinal  nerves;  here  also  is  seen 
the  attachment  of  the  ligamenta  denticulata,  or  tooth-like 
processes,  disposed  laterally. 

Structure, — Its  structure  is  essentially  fibrous,  having 
the  fibres,  which  are  white,  running  in  various  directions, 
and  in  some  places,  as  in  the  brain,  separable  into  two 
laminse.  It  is  a  strong,  resisting,  inelastic  tissue,  resem- 
bling the  sclerotic  coat  of  the  eye,  and,  like  it,  admirably 
adapted  for  protecting  the  spinal  marrow  and  the  brain. 

The  blood-vessels  of  tlie  spinal  portion  of  the  dura  mater 
are  the  arteries  which  come  from  the  vertebral,  intercostal, 
lumbar,  and  sacral.  The  veins  accompanying  the  arteries 
are  found  to  terminate  in  the  two  long  vertebral  sinuseSj 
which  extend  the  whole  length  of  the  spine  on  the  back 
part  of  the  bodies  of  the  vertebrsB. 

Tunica  araclinoidca  (a.x)i;t«7.  a  spider's  web,  i*«o<.  likeness) 
is  the  next  membrane,  after  removing  the  dura  mater,  and 


PU  KATEB. 


takes  its  namo  from  its  extreme  tenuity  and  transparencj*. 
It  lines  the  dura  mater,  and  is  reflected  from  it  upon  the 
nerves  to  the  spinal  cord,  which  it  loosely  covers.  Hence 
this  memhrauG  is  much  larger  than  the  spinal  cord,  and 
sllovs  of  a  considcrahle  space  between  the  two,  called  the 
iiA-aracknoid  space.  This  space  is  occupied  by  a  seroua 
fluid,  which  dilates  the  arachnoid,  and  is  said  completely  to 
fill  the  cavity  of  the  theca- vertebral  is.  This  fluid  is  of  use 
in  keeping  up  a  gentle  pressure  and  giving  support  to  the 
cord,  and  in  filling  up  all  the  inequalities  on  its  surface; 
allowing  the  greatest  freedom  in  all  its  movements,  and 
guarding  it  against  concussions.  The  portion  of  the  arach- 
noid covering  the  dura  mater  is  called  parietal,  that  upon 
the  conl  is  the  visceral,  and  the  space  between  the  two  con- 
stitutes the  arachnoid  cavity,  not  found  to  contain  much 
fluid.  It  forms  a  sheath  for  the  nerves  and  is  reflected  back 
upon  the  theca,  forming  at  each  nerve  a  small  cul  de  sac. 
Between  the  anterior  and  posterior  roots  of  the  nerves 
little  reflections  or  tooth-like  processes  of  this  membrane, 
about  twenty-two  in  number,  are  seen  to  extend  from  the 
pia  mater,  laterally  along  the  spinal  cord,  and  in  a  regular 
series,  to  be  connected  by  their  little  points,  to  the  inner 
surface  of  the  dura  mater.  These  processes  are  called  the 
litjfamenta  dentindaia;  each  encloses  a  fibrous  band  or  thread, 
and  the  whole  are  designed  to  separate  the  anterior  and 
posterior  roots  of  the  nerves,  and  to  give  support  to  the 
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nervous  matter  of  the  cord  protrudes.  Its  external  surface 
is  rather  rough  from  the  cellular  and  fibrous  filaments  con- 
necting it  with  the  arachnoid.  On  this  surface  are  also  seen 
large  and  tortuous  vessels.  Its  internal  surface  is  connected 
by  delicate  vessels  and  cellular  threads  to  the  cord.  The 
pia  mater^  besides  surrounding  the  spinal  marrow,  sends 
a  duplication  into  both  its  anterior  and  posterior  median 
fissure,  and  also  gives  a  neurilemma  to  each  nerve. 

The  function  of  this  membrane  is  rather  one  of  protection 
to  the  spinal  cord,  than  that  of  a  vascular  membrane  as 
upon  the  brain. 

The  Spinal  Man^oiv,  (Fig.  14,)  it  has  been  stated  under 
the  head  of  the  nervous  tissue,  consists  of  two  kinds  of 
nervous  matter,  the  white  and  the  gray,  not  disposed  as 
they  are  in  the  brain.  The  white  or  medullary  forms 
the  whole  exterior  covering,  while  the  gray  or  cineritious 
occupies  the  interior. 

Besides  its  division  into  two  lateral  and  symmetrical 
parts  by  the  anterior  and  posterior  median  fissures,  and 
the  lateral  subdivision  of  these,  by  two  other  fissures, 
so  that  each  half  of  the  cord  consists  of  three  columns 
or  rods,  according  to  Sir  Charles  Bell,  the  anterior  and 
posterior  columns,  and  the  middle  or  respiratory  tract; 
two  others  have  been  added  by  some,  making  the  cord 
consist  of  eight  divisions,  four  on  each  side  of  tlie  median 
fissure,  in  the  following  manner:  first,  the  anterior,  between 
the  median  fissure  and  anterior  nerves;  second,  the  lateral 
between  the  roots  of  the  nerves;  third,  the  jposter tor  between 
the  posterior  fissure  and  posterior  nerves;  and  fourth,  the 
posterior  pyramids y  situated  only  at  the  upper  part  of  the 
cord,  and  close  to  the  posterior  fissure. 

Another  division  of  the  spinal  marrow,  and  one  thought 
most  natural,  is  the  blending  together  of  the  anterior  and 
middle  columns,  under  the  head  of  antero  lateral,  and  count- 
ing the  posterior  column  as  one,  making  but  four  in  all. 
The  bottoms  of  the  anterior  and  posterior  fissures,  have 
transverse  bands  or  commissures,  extending  from  side  to 
side^  and  connecting  the  lateral  halves  of  the  spinal  cord. 
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Accordiag  to  the  experiments  of  Sir  Charles  Bell,  Ma- 
{endie,  and  others,  it  haa  also  been  stated  that  the  anterior 
cokniDs  of  the  spinal  marrow  are  the  sources  of  motion, 
and  the  posterior  those  of  sensation. 

It  is  also  found  that  the  medullar/  matter  of  the  cord 
liu  longitudinal  £hres  extending  to  tlie  brain,  and  that 
these  medullary  fibres  are  the  media  of  communication 
between  the  brain  and  spinal  marrow,  being  the  conductors 
of  all  impressions  to  the  brain,  constituting  conscious  per- 
ception, and  transmitters  of  all  volitions  from  the  brain, 
giving  rise  to  voluntary  muscular  motions.  But  the  spi- 
nal marrow  bos  nervous  fibres  which  stop  within  the 
cord  itself,  and  do  not  go  to  the  brain,  and  even  without 
the  brain  are  conductors,  both  of  sensation  and  motion — 
but  of  a  sensation  which  is  not  conscious,  and  a  motion 
which  is  involuntary — powers  which  Mr.  Marshall  Hall 
has  shown  to  he  derived  from  the  spinal  mdrrow  itself, 
acting  as  an  independent  ganglionic  centre.  The  nerves 
which  arise  from,  and  terminate  in  it,  he  calls,  as  else- 
where mentioned,  the  excito  motory. 

OEIOra  OF  THB  SPINAL  HBRTES. 

All  the  spinal  nerves  arc  compound,  and  arise  by  double 
roots — one  anterior,  the  other  poBtcrior;  the  former  arising 
from  the  anterior  columns  and  being  nerves  of  motion ;  the 
latter  from  the  posterior  columns,  and  designed  for  sensa- 
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intervertebral  foramina,  except  those  of  tlie  sacral  and 
coccygeal  nerves,  which  are  found  in  the  spinal  canal. 
Each  of  the  spinal  nerves,  after  leaving  the  intervertebral 
foramen,  divides  into  anterior  and  posterior  branches.  The 
anterior,  with  the  exception  of  the  first  two  cervical,  are 
much  larger  than  the  posterior,  and  unite  to  form  the  sev- 
eral plexuses,  constituting  the  cervical,  brachial,  lumbar, 
and  sacral,  which  supply  the  muscles  anterior  to  the  spinal 
column,  and  the  upper  and  lower  extremity.  The  posterior 
supply  the  parts  on  the  back  of  the  spinal  column. 

BLOOD-VESSELS  OF  THE  SPINAL  MARROW.   (Fig.   8.) 

The  spinal  cord  is  supplied  with  arteries  from  the  verte- 
bral, intercostal,  lumbar,  and  sacral. 

The  vertebral,  at  the  foramen  magnum,  sends  off  the 
anterior  ai^  posterior  spinal  arteries,  which  descend  the 
whole  length  of  the  cord,  in  front  and  behind.  Branches 
of  the  intercostal,  lumbar  and  sacral,  enter  through  the 
intervertebral  foramina,  to  supply  the  cord. 

The  veins  are  numerous.  One  on  each  side  of  the  mid- 
dle line,  from  its  size,  is  called  the  sinus  cdumnce  rer- 
tehralis,  and  is  found  on  the  posterior  surface  of  the  bodies 
of  the  vertebras,  between  them  and  the  dura  mater. 
Branches  running  transversely  join  these  sinuses;  and 
there  is  also  an  anastomosis  with  the  veins  on  the  outside 
of  the  spinal  canal. 

SECTION  II. 
THE  BRAIN.   (Fig.   16.) 

The  brain  is  regarded  as  the  great  central  portion  of  the 
nervous  system,  and  being  situated  within  the  cavity  of  the 
cranium,  is  called  the  Encephalon,  (tvxf^oxs,  within  the  head.) 

The  brain  has  four  principal  divisions,  which  we  shall 
examine  in  the  natural  order  of  their  development,  or  from 
below  upward: 

1.  Medulla  oblongata.  3.  Cerebellum. 

2.  Pons  Varolii.  4.  Cerebrum. 
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Those  Bereral  diTisions  are  all  covered  by  membranes 
Tbich  are  common  to  the  whole,  and  are  the  same  as  those 
of  the  spinal  marrow,  the  dura  mater,  the  tunica  arach- 
noidea,  and  the  pia  mater.  It  is  only  neceesary  for  us 
to  point  out  the  peculiarities  of  these  membranes  as  per- 
taining to  the  brain. 

Diaaedion. — Slake  an  incision  through  the  scalp,  from 
the  ear  upon  the  one  side,  across  the  vertcs  to  the  opposite 
ear;  turn  the  skin  over  the  face  in  front,  and  upon  the 
neck  1>ehind;  now  with  the  saw  carry  a  circular  incision 
through  the  first  table  of  bono,  commencing  about  an  inch 
above  the  superciliary  arches,  and  terminating  a  little  be- 
low tlie  external  occipital  protnberance.  A  few  blows  with 
mallet  and  chisel  will  separate  the  internal  table,  and  the 
calvarium  can  be  readily  removed.  The  brain  should  now 
be  removed  from  the  cavity  of  the  cranium,  which  can  he 
done  by  commencing  at  the  anterior  part,  and  gi'ntly  rais- 
ing it  from  the  base  of  the  skull,  dividing  from  before* 
backward,  each  nerve  and  vessel  in  succcssionj  close  tp  the 
bone;  divide  the  tentorium,  and  cut  the  spinal  marrow  as 
low  in  the  neck  as  can  be  reached,  when  the  brain  can  be 
removed. 

Dura  Mater. — The  dura  mater  of  the  brain  is  continuous 
with  that  of  the  spinal  marrow,  is  of  great  strength,  and 
performs  no  less  than  Jive  different  ofbces:  first,  it  acts  as 
a  periosteum  to  the  inner  surface  of  the  cranium;  second, 
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cranium,  which  are  continued  into  the  periostenm,  and 
through  the  optic  foramen  around  the  optic  nerve,  into 
the  sclerotica  of  the  eye.  At  some  points  the  attachment 
to  the  bones  is  much  more  feeble  than  at  others,  as  in 
the  occipital  fossae,  and  upon  the  squamous  and  parietal 
bones. 

The  strength  of  this  connection  varies  at  different  peri- 
ods of  life.  In  the  young  it  is  so  strong  as  to  require  the 
scissors,  and  considerable  force,  to  effect  a  separation.  In 
the  adult  the  attachment  is  more  easily  broken ;  while  in 
old  age  it  becomes  so  strong  again  as  to  tear  in  shreds  in 
the  attempt  at  separation. 

When  the  cranium  has  been  successfully  removed,  its 
external  surface,  besides  its  roughness,  also  presents  nu- 
merous red  dots,  which  is  owing  to  the  rupture  of  vessels 
that  form  a  part  of  the  bond  of  union. 

On  the  vertex,  the  dura  mater  has  a  cribriform  appear- 
ance, having  little,  granular,  pale  bodies  projecting  from 
it,  called  glandidce  Paccliioni,  which  we  will  notice  again 
presently.  Raise  the  dura  mater  by  making  an  incision 
through  it  on  either  side  of  the  middle  line;  its  internal 
surface  is  found  to  be  smooth,  polished,  and  lubricated 
with  serum. 

Its  sb^cture  is  fibro-serous.  The  fibrous  layer,  forming 
a  very  strong  and  firm  capsule  for  the  brain,  consists  of 
two  lamina,  the  outer  acting  as  the  periosteum,  the  inner 
going  to  form  the  different  reflections  of  the  brain.  Its 
serous  layer  is  the  reflected  or  parietal  portion  of  the 
arachnoid,  strongly  adhering  to  the  dura  mater,  and  al* 
ways  in  contact  with  the  surface  of  the  brain. 

Blood-vessels y  (Fig.  8.) — The  arteries  supplying  the  dura 
mater  come  from  the  ophthalmic  and  interned  carotid^  which 
send  branches  to  its  anterior  portion.  Its  lateral  parts  are 
supplied  by  the  middle  meningeal  artery ,  a  branch  of  the  in- 
ternal maxillary,  its  posterior  portion  by  the  occipital  and 
vertebral^  and  its  basilar  by  the  pharyngeal^  vertebral  and 
internal  carotid.  Its  veins  enter  the  sinuses,  except  those 
of  the  middle  artery,  which  are  venaj  comitcs. 
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The  nerves  are  few  and  Bmall,  aDd  DOt  easily  traced. 
Braochea,  however,  are  found  going  to  the  dura  mater 
from  the  fifth  pair,  and  branches  from  the  sympathetic 
accompany  the  meoingeal  artery.  In  consequence  there- 
fore of  the  paucity  of  the  nerves,  the  scusihility  of  this 
membrane  is  rather  dull. 

Seflections  of  dura-mater. — The  principal  of  these  refleo- 
lions  are  the  falx  cerebri,  tentorium,  and  falx  cercbellL 
The  fall  cerebri  {/alx,  a  sickle)  is  a  jiroccss,  of  a  sickle-like 
shape,  from  the  dura  mater  along  its  median  line.  It  ia 
situated  between  the  hcmisiihores  of  the  braiii,  which  it 
separates,  and  extends  from  the  foramen  ciccum  and  crista 
galli  of  the  (ethmoid  bone,  proceeding  by  its  snpoiior  bor- 
der along  the  middle  line  of  the  frontal  btmc  and  the 
sagittal  suture  of  the  parietal  boues,  back  upon  the  upper 
half  of  the  vertical  ridge  of  the  occipital  bone,  to  the  ten- 
torium, upon  which  it  rests  and  with  which  it  is  continu- 
ous; as  it  ascends  it  describes  a  curve,  increasing  in  depth 
as  it  proceeds  upward,  having  its  sujierior  border  broad 
and  convex,  containing  the  superior  longitudinal  sinus, 
while  its  inferior  is  sharp  and  concave,  eucloaing  the  infe- 
rior longitudinal  sinus. 

The  tentorium  is  stretched  horizontally  across  the  inferior 
part  of  the  cranium,  separating  the  cerebrum  from  the 
cerebellum.  It  is  seen  by  lifting  the  posterior  lobes  of  the 
cerebrum,  and  is  connected  by  its  convex  border  to  the 
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of  the  cerebellum.  Its  convex  border  encloses  the  two 
occipital  sinuses.  Its  direction  is  vertical,  extending  from 
the  tentorium  above,  to  the  foramen  magnum  below.  Other 
reflections  of  the  dura  mater,  called  sphenoidal  folds,  are 
seen  on  the  sides  of  the  sella  turcica,  forming  the  cavernous 
sinuses. 

Sinuses  of  the  dura  mater,  (Fig.  112.) — All  the  sinuses 
are  formed  by  reflections  of  the  internal  lamina  of  the  dura 
mater^  separating  from  the  external,  and  leaving  large 
triangular  cavities  between  them,  lined  with  the  same 
membrane  as  that  of  the  veins,  all  communicating  with 
each  other,  and  designed  for  receiving  the  venous  blood  of 
the  brain.  As  many  as  fifteen  sinuses  are  enumerated; 
five  of  these  being  in  pairs  and  five  single.  Those  in  pairs 
are  the  two  lateral,  two  superior  petrosal,  two  inferior  petro- 
sal, two  occipital,  and  two  cavernous.  The  single  are  the 
superior  and  inferior  longitudinal,  the  straight,  transverse 
and  circular.  Others  again  make  only  eight,  while  Mr. 
Tuson  gives  nine,  which  is  the  most  commonly  received 
number.     They  are  the  following: 

1.  Superior  longitudinal  sinus.  2.  Inferior  longitudinal 
sinus.  3.  Two  lateral  sinuses.  4.  Vena  magna  Galeni. 
5.  The  suj^erior  petrosal  sinus.  6.  Inferior  petrosal  sinus. 
T.  The  two  carvernous  sinuses.  8.  Circular  sinus  of  Rid- 
ley.    9.  Torcular  Herophili. 

In  this,  however,  it  will  be  seen  there  is  no  mention  of 
the  occipital  sinuses.  The  superior  longitudinal  sinus,  as 
just  stated,  describes  the  course  of  the  superior  margin  of 
the  falx  major  ;  when  opened  its  form  is  seen  to  be  trian- 
gular, its  base  being  above  and  its  apex  below,  in  the  falx — 
little  fibres  called  corda^-Willisii,  are  seen  to  cross  it  in 
different  places;  numerous  orifices  are  seen  throughout 
the  whole  extent  of  this  sinus,  corresponding  to  the  en- 
trance of  the  veins  from  the  cerebral  hemispheres,  dura- 
mater,  diploe,  and  pericranium. 

The  glandulce  Pacchioni  are  seen  connected  with  this 
sinus  in  two  positions,  first  on  the  outside  of  the  dura  mater 
and  near  the  sinus;  and  second  within  the  sinus.    They  are 
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Fia.  iia.      A  also  found  upon  the  aracb- 

Doid  membrane.  Tbeso 
glands,  a9  they  are  called, 
consist  of  amall,  round, 
whitish  bodies,  found  id 
I  clusters  or  singly,  and 
[  varying  in  number,  size, 
and  appearance. 

The  inferior  longitudi- 
nal sinus  rescnibles  a  vein, 
and  receives  tlie  veins  of 
the  corpus  calloRum.  It 
ends  in  the  straight  sinus. 
The  (ii-o  lateral  sinuses 
are  the  largest,  and  formed 
hy  the  junction  of  tlie  lon- 
gitudinal and  Btraighi 
They  commence  at  the  in- 
ternal occipital  protuber- 
ance, course  outward  along 
the  convex  border  of  the 
tentorium,  within  the  hor- 
izontal occipital  groove, 
thence  along  the  channel 
in  the  mnHtoid  portion  of 
the  temporal  bone,  and  finally  pass  out  of  tlic  skull  at  the 
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the  veins  of  the  septum  luciclum,  choroid  plexus,  corpora 
striata,  and  other  inner  portions  of  the  brain,  and  termin- 
ates at  the  junction  of  the  longitudinal  and  straight  sinus. 

The  petrosal  sinuses  are  four  in  number,  two  on  each  side. 
The  superior  are  between  the  superior  grooved  ridge  of  the 
petrous  bone  and  tentorium,  the  inferior  at  the  root  of  the 
petrous  bone,  and  both  discharge  into  the  lateral  sinuses. 

The  cavernous  sinuses  are  situated  upon  the  sides  of  the 
sella  turcica,  receive  the  ophthalmic  veins  anteriorly,  and 
connect  posteriorly  with  the  petrosal  sinuses.  Tendinous 
fibres  arc  seen  intersecting  this  sinus,  and  through  it 
pass  the  internal  carotid  artery,  the  third,  fourth,  first 
branch  of  the  fifth  and  sixth  nerves. 

The  circular  sinus  of  liidley  is  situated  in  front  and  be- 
hind the  pituitary  body,  almost  surrounding  it,  and  con- 
nected with  the  cavernous. 

The  torcidar  Herophili  is  situated  upon  the  internal 
occipital  protuberance,  and  forms  the  common  point  of 
junction  of  the  longitudinal,  lateral,  straight,  occipital  and 
transverse  sinuses 

The  occipital  sinuses  are  situated  in  the  falx  cerebelli, 
receive  veins  from  the  spinal  canal,  cerebellum,  and  adja- 
cent bone,  and  terminate  in  the  torcular  Herophili. 

The  transverse  sinus  extends  across  the  cuneiform  pro- 
cess of  the  occipital  bone,  and  connects  with  the  petrosal, 
cavernous,  and  lateral  sinus  of  opposite  sides. 

The  tunica  arachnoidea  forms  the  second  covering  of  the 
brain,  and  is  continuous  with  that  of  the  spinal  marrow. 
Like  all  serous  membranes,  it  forms  a  shut  sac,  one  portion 
of  it  covering  the  brain,  called  visceral^  the  other,  or 
parietal,  is  reflected  upon  the  dura  mater.  It  presents  the 
usual  smooth,  shining,  transparent,  and  delicate  api)ear- 
ance  of  serous  membranes  in  general.  Its  extent  is  com- 
mensurate with  the  whole  external  surface  of  the  brain, 
covering  all  its  convolutions,  but  not  dipping  down  between 
them.  It  also  lines  the  interior  of  the  dura  mater,  and 
can  be  traced  into  the  ventricles  lining  their  internal  sur- 
face.   The  point  at  which  this  membrane  is  seen  to  enter 
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the  Tentricles  is  beneath  the  posterior  lobes  of  the  cere- 
hram,  in  front  of  the  anterior  edge  of  the  tentorium,  and 
below  the  veins  of  Galen,  where  will  be  noticed  a  small 
foramen  or  canal,  leading  forward  above  the  pineal  gland, 
and  opening  into  the  third  ventricle.  The  arachnoid  is 
more  loosely  attached  at  some  points  than  others,  leaving 
■paces,  which  are  named  according  to  their  locations,  as 
the  anterior,  poeterior,  lateral,  and  superior  suh-arachnoid 
apaces. 

Function. — To  secrete  a  fluid  serum  which  Inbricatos  its 
■nrfaces,  and  prevents  friction.  When  this  fluid  is  in 
excess  in  the  arachnoid  cavity,  that  is,  between  its  parietal 
and  visceral  portions,  it  constitutes  that  variety  of  dropsy 
known  by  the  name  of  ht/drocephalvs  exfemvs;  if  the  ex- 
cess be  in  the  ventricles,  it  is  called  hydrocephalus  inlemua. 
It  gives  also  a  sheath  to  the  veins  as  they  enter  the  supe- 
rior longitudinal  sinus,  and  a  covering  to  the  nerves  as 
they  leave  the  brain. 

The  pia  mater  forms  the  third  and  innermost  membrane 
of  the  brain.  It  differs  from  the  spinal,  with  which  it  is 
continuous  in  being  vascidar  instead  of  fibrous.  It  is  im- 
mediately in  apposition  with  the  brain,  and  is  much  more 
extensive  than  the  arachnoid ;  for  it  not  only  covers  the 
whole  of  the  external  surface  of  all  the  convolutions,  but 
dips  down  between,  covering,  every  where,  the  external 
gray  matter,  and  finally  entering  the  ventricles,  and  there 
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Its  internal  siirfacey  as  stated,  is  in  contact  with  the  hrain^ 
and  united  to  it  by  the  immense  number  of  vessels  passing 
from  it  into  its  substance. 

MEDULLA  OBLONGATA.    (Fig.  16.) 

The  meduUa  oblongata^  or  rachidian  huJby  is  situated  upon 
the  cuneiform  process  of  the  occipital  bone,  occupying  its 
concave  surface,  and  forming  the  upper  portion  of  the  spi- 
nal marrow.  It  extends  from  the  atlas,  or  first  vertebra^ 
to  the  pons  Varolii,  being  represented  as  from  "fourteen  to 
fifteen  lines  in  length,  nine  lines  in  breadth,  and  six  in 
thickness.''  Its  shape  is  conical,  the  base  being  above,  the 
apex  below.  Like  the  spinal  marrow,  it  has  a  median  fis- 
sure in  front  and  behind,  dividing  it  into  two  lateral  and 
symmetrical  parts,  each  of  which  is  again  divided  by  three 
grooves,  presenting  upon  its  surface  four  eminences:  the 
corpora  pyramidcdia,  corpora  oHvaria^  corpora  resti/ormia, 
and  posterior  pyramids. 

According  to  Mr.  Solly,  each  lateral  half  of  the  spinal 
marrow  consists  of  antero-lateral  and  posterior  columns; 
the  antero-lateral  being  again  divided  into  two  portionSi 
not  by  any  anatomical  separation,  but,  he  says,  "physio- 
logically;" the  half  or  two-thirds  of  the  anterior  part 
being  the  motor  tract,  and  corresponding  to  the  corpora 
pyramidalia  and  olivaria  of  the  medulla  oblongata,  each  of 
which  sends  fibres  to  the  cerebrum  and  cerebellum,  while 
the  balance  of  the  antero-lateral  column,  with  the  poste- 
rior, is  for  sensation. 

The  anterior  median  fissure  of  the  medulla  oblongata  is 
broader  but  not  so  deep  as  the  spinal,  of  which  it  is  a  con- 
tinuation. It  is  lined  by  the  pia  mater,  and  is  connected 
by  transverse  commissural  fibres.  About  an  inch  below 
the  pons,  this  fissure  is  obstructed  by  the  fasciculi  of  the 
anterior  columns  of  the  spinal  marrow,  crossing  or  decus- 
sating each  other  at  the  lower  end  of  each  pyramid.  This 
decussation  explains  why  injuries  uj)on  one  side  of  the 
brain  affect  the  oi)po8ite  side  of  the  body;  but  as  all  the 
fibres  do  not  cross  over,  this  further  explains  the  occa- 
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aional  exceptions,  vhen  the  iojury  is  felt  on  the  same 
ude 

The  Corpora  pyramidalia,  or  anterior  pyramids,  are  sit- 
uated Ttpoo  either  side  of  the  median  fiaaure,  extending  the 
whole  length  of  the  medulla  oblongata,  and  represent  two 
white,  convex,  and  narrow  hands,  placed  eide  by  side. 
They  each  arise  at  the  point  of  decussation,  as  above  stated, 
by  two  seta  of  fibres— the  one  from  the  opposite  anterior 
column  of  the  spinal  marrow — the  other  from  the  same 
side  with  itself  As  thev  enter  the  pons  they  become  con- 
stricted, and  can  be  traced  through  it  to  the  crura  cerebri, 
forming  their  outer  and  anterior  portions. 

Corpora  Olivaria,  bo  named,  from  their  resemblance  to  an 
olive,  are  situated  to  the  outside  of  the  corpora  pyramid- 
alia, are  shorter,  and  more  convex  than  the  pyramiils,  and 
separated  from  them  and  the  restiform  bodies  by  a  groove. 
They  consist  of  two  beautiful  white  bodies,  which  proceed 
from  the  antero  lateral  column  of  the  npinal  marrow,  and 
continue  through  the  central  portion  of  the  medulla  ob- 
longata, extending  to  its  posterior  surface,  forming  the 
floor  of  the  fourth  ventricle.  These  bodies  can  be  traced  as*  ' 
cending  behind  the  corpora  pyramidalia,  through  the  pons, 
to  the  posterior  portions  of  the  crura  cerebri,  and  thence  to 
the  tt^rctUa  qaculrigemina,  and  optic  t/mlami.  Some  curved 
fibres,  termed  arci/orm,  pass  over  the  corpora  olivaria  from 
the  pyramids  to  the  corpora  restiforraia;  they  vary  in  n 


402  PONS  VABOLH. 

to  the  cerebellum.    The  corpora  restiformia  thus  form  ihet 
line  of  connection  between  the  spinal  marrow,  medall%, 
oblongata,  and  cerebellum.    Mr.  Solly  calls  these  bodies 
ganglia  restiformia^  or  the  ganglia  of  the  pneumogasbie 
nerves. 

The  Posterior  pyramids  are  seen  on  the  back  part  of  tiw 
cord  on  either  side  of  the  posterior  fissure,  in  relation  witk 
the  fouith  ventricle,  and  continuous  partly  with  the  reili- 
form,  and  partly  with  the  posterior  olivary  bodies.    Tliej 
are  found  to  commence  as  low  down  as  the  dorsal  region, 
and  to  ascend  as  high  as  the  fourth  ventricle.    They  an 
viewed  as  commissural  to  the  spinal  cord  and  medulla  ob- 
longata.   These  posterior  pyramids  are  also  called  audikir% 
ganglia.    The  medulla  oblongata,  thus  composed,  is  justly 
regarded  as  a  most  important  ganglionic  centre,  or  as  Hr. 
Solly  thinks,  of  six  ganglia,  three  on  either  side  of  the 
fissure,  i.  e.  the  anterior,  lateral,  and  posterior,  in  addition 
to  the  columns  for  motion  and  sensation. 

Nei*ves  of  the  MedvUa  Oblongata. — Between  the  pyramids 
and  olivary  are  the  ninth  nerves,  between  the  olivary  and 
the  restiform  bodies  are  the  eighth  pair.  From  the  oli- 
vary, by  the  side  of  the  calamus  scriptorius,  are  the  audi- 
tory. The  fifth  can  be  traced  also  into  the  olivary,  and 
the  sixth  are  between  the  pyramids  and  pons. 

PONS  VARom. 

The  Pons  Varolii^  or  tuber  annvlare^  (Fig.  16,)  so  called 
from  its  arched  or  bridge-like  form  and  its  discoverer,  is 
a  white  body,  situated  upon  the  top  of  the  medulla  ob- 
longata, about  the  centre  of  the  base  of  the  brain,  and 
between  the  cerebrum  and  cerebellum. 

It  rests  upon  the  cuneiform  process  of  the  occipital  bone 
at  its  junction  with  the  sphenoid,  by  its  inferior  and  ante- 
rior surface.  Its  superior  and  posterior  surfaces  are  in  rela- 
tion with  the  tubercula  quadrigemina,  the  fourth  ventricle, 
and  the  aqueduct  of  Sylvius.  The  crura  cerebri  are  con- 
nected to  its  upper  extremity,  the  crura  cerebelli  to  its  side^ 
and  the  medulla  oblongata  to  its  lower  extremity.    Its  in- 
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ferior  surface  is  divided  by  a  median  groove,  which  receives 
the  basilar  artery. 

Its  structure  externally  is  fibrous  or  medullary,  and 
white;  the  superficial  fibres  on  the  lower  surface,  run 
transversely  from  the  crus  cerebelli  on  the  one  side,  to  the 
eras  on  the  opposite  side,  thus  making  the  pons  the  great 
Gommissure  of  the  cerebellum.  Beneath  these  transverse 
fibres,  after  turning  them  aside,  is  seen  a  quantity  of  cin- 
eritious  matter,  through  which  pass  medullary  fibres  corre* 
spending  to  the  pyramidal  tracts,  intermingling  with  the 
transverse  fibres,  and  proceeding  onward  to  the  crura  cerebri. 

The  size  of  the  pons  is  always  found  to  be  in  direct  pro- 
portion to  the  hemispheres  of  the  cerebellum.  When  the 
cerebellum  is  very  small  or  entirely  wanting,  the  pons  is 
likewise  proportionally  small  or  wholly  absent.  This  fact 
is  confirmed  by  comparative  anatomy,  as  in  birds,  fishes 
and  reptiles,  the  cerebellum  being  entirely  wanting  or 
only  rudimental,  the  pons  is  equally  wanting. 

The  pons  is  so  connected  with  the  medulla  oblongata, 
cerebellum,  and  cerebrum,  as  to  be  regarded  as  having  a 
common  relation  to  the  whole. 

CEREBELLUM — LESSER  OR  INFERIOR  BRAIN.   (Fig.  113.) 

Dissection. — Raise  the  posterior  lobes  of  the  cerebrum,  or 
remove  them  entirely,  and  divide  the  tentorium,  when  the 
cerebellum  will  be  exposed. 

It  is  situated  bencaA  the  tentorium  in  the  inferior  oc- 
cipital fossaa.  Its  size  is  estimated  to  be  seven  times 
smaller  than  the  cerebrum,  and  according  to  Gall,  larger 
in  the  female  than  the  male.  The  average  weight  is  about 
four  ounces  and  a  half,  lis  form  is  that  of  an  ^^ellip- 
soid"— oval  in  the  transverse  diameter,  and  measuring 
from  three  and  a  half  to  four  inches  in  this  direction. 
Its  antero-posterior  diameter  is  from  two  to  two  and  a 
half  inches,  and  its  vertical,  in  the  thickest  part,  about 
two  inches.  It  is  divided  into  two  lateral  and  sym- 
metrical parts  called  hemispheres.  This  division  is  made 
bj  the  anterior  and  posterior  median  fissures,  or  notches. 
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tiie  latter    of  which  contains    the    falx    cerebelli.    The 
posterior  fissure,  from  its  great  depth,  receives  the  name 
Fio.113.      A  oleo  of  the  tuOqr, 

or  jmrse-liie  Jm- 
sure.  The  ant»> 
rior  one  is  hroad, 
encloses  the  tn- 
berculs  qnadii- 
gemina,  and  oTtx- 
laps  the  fourth 
ventricle.  Eseh 
hemisphere  ii 
again  divided  ia- 
to  lohes  and  lob- 
ules by thevarioM 
sulci  and  furrows 
tin  its  surfaces. 
Its  surfaces  an 
two — superior  and 
inferior. 

The  superior 
I  surface  is  marked 
bylines  orfurrowi 
which  are  concen- 
tric, presenting 
the  form  of  large 
curves,  parallel  and  concave  forward    In  the  middle  line, 

Fio.  113,  A  representi  the  superior  surface  of  the  Cerebeilum.  ]  1  Lat- 
eral lobes  or  hemispheres.  2  S  Anterior  or  square  lobes.  33  Foiterioc  or 
temieircular-shaped  lobes.  4  i  loferior  semilunar  lobe — its  ioterntl  put. 
5  6  Superior  Termiform  process.  7  The  deep  posterior  fissure,  MparatiD|  the 
hemispherei,  and  covered  bj  medulla  oblongata,  called  the  Ttllej,  or  puii*> 
like  fissure.    B  Pons  Varolii.    9  Superior  fossa  of  cerebellum. 

Pio.  113,  B  represents  the  inferior  surface  of  the  CTerebellum.  1  I  Lattnl 
bemiipheres,  or  lobes.  S3  External  and  front  portions  of  aDterior  lobes.  3  3 
Great  horizontal  fissure.  4  4  The  posterior  or  semilunar  lobes.  5  5  Graciliii 
or  tieoder  lobes.  G6  Digastric,  or  aoterior  and  estemal  lobei.  7  7  Amyg- 
daloid, or  tonsillitic  lobes.  8  8  Flocculus,  or  Fneumogastric  lobe*.  9  9  White 
Hibslance  of  flocculus.  11  Inferior  vermiform  process.  13  Nodule.  13  I^i>> 
amid.    14  Poos  VaroUl.    15  15  Crura  eerebellL 
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tnd  most  prominent  in  firont,  is  a  ridge  or  process,  called 
Qie  auperior  vermifiym^  prooeaa,  or  middle  superior  lobe, 
whicK  is  related  with  the  valve  of  Vieussene— covers  the 
tnbercola  qnadrigemina,  and  connects  the  lateral  lobes. 
One  deep  solcas  divides  the  superior  surface  of  each  hemi- 
qthere  into  an  anterior  and  posterior  lobe.  The  anterior 
itretehes  as  iar  forward  as  the  anterior  notch,  and  is  con- 
nected to  its  fellow  by  the  transverse  fibres  of  the  superior 
Termiform  process.  The  posterior  extends  to  the  convex 
border  behind,  and  is  also  connected  by  transverse  fibres. 
Both  of  these  lobes  are  again  divisible  into  smaller  parts 
consisting  of  lobnles,  and  lamina),  or  leafiets. 

The  tjytnor  tvrface,  like  the  superior,  is  also  marked  by 
concentric  lines,  furrows,  or  sulci.  It  is  divided  from  the 
saperior  by  a  horizontal  fissure,  which  is  deep  and  extends 
TOtmd  the  circumference  of  both  hemispheres,  as  far  for- 
vard  as  the  pons.  This  fissure  is  lined  by  pia  mater,  and 
has  its  floor  covered  with  medullary  matter,  which  can  be 
traced  into  the  crura  cerebelli. 

When  the  membranes  are  removed,  the  furrows  of  both 
nirfaces  are  found  to  differ  from  those  of  the  cerebrum,  in 
having  their  bases  closed  with  the  white  ncurine,  instead 
of  the  gray.  • 

The  lower  surface  which  is  very  convex,  has  been  divided 
hy  anatomists  into  as  many  as  five  lobes,  distinguished  as 
follows :    The  anterior  and  ijUemal,  called  also  the  amyg- 
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hemispheTes  below.  The  Bnperior  iand  inferior  Tenni&rm 
processes,  though  distinguished  hj  different  nameo,  ara 
regarded  as  essentially  one  and  the  same  lobe,  as  they 
are  continuous,  the  one  with  the  other,  and  have  been 
called  the  median  lobe,  or  primitive  lobe  of  the  oerebd- 
lom. 

This  primitiTO  lobe  is  found  to  be  the  only  portion  prewnt 
in  fish  and  reptiles,  while  in  birds  the  hemispheres  connit 
simply  of  small  lateral  ofisets  from  this  central  fdndamenfad 
part. 

Upon  the  inferior  vermiform  process,  three  little  enu- 
nences  have  received  names,  the  most  anterior  being  called 
the  nodule;  the  middle,  the  uwia;  and  the  posterior,  the 
pyramid. 

.  Tia.  114.  The  cerebellnm  consisis  of 

cineritions,  or  gray  matter 
externally,  and  white  w 
medullary  internally.  In 
making  a  horizontal  section, 
a  large  white  central  me- 
dullary mass  is  seen,  which 
can  be  traced  from  the  one 
hemisphere  to  the  other.  In 
a  vertical  section,  a  beauti- 
fal  arrangement  of  the  med- 
ullary striae,  resembling  the  branches  of  a  tree,  is  seen,  and 
hence  called  arbor  vit(s.  If  the  vertical  incision  be  madeupon 
the  outer  third  of  the  hemisphere,  there  will  he  noticed  in  the 
interior  of  the  white  central  mass,  a  small  yellowish  or  gray 

Fio.  114  KpreMDti  the  mhtrvUa  of  the  cerebellam.  a  TubereuU  qatdrt- 
gemiDi.  i  Superior  turface  of  the  cerebellum,  e  Inferior  lurface  ud  arbor 
vlhe ;  ttom  the  trunk  of  thii  latter  three  fiaciculi  an  traced  to  the  tubercDU 
qaadrigemiDB,  the  moal  internal  of  theie  faiciculi  it,  J  A  fibroui  tajer ;  oa  tha 
outiids  of  thii  ii,  e  The  next  fueicului,  and  on  the  outiida  of  thit  again  b, 
/The  third  faKleulut.  g- A  thin  nedullar;  lajer  pauing  from  the  craicerebcUi 
to  the  cerebrum,  h  Anterior  eilremitj  of  fourth  Tentricle.  { Middle  fuiTow  en 
the  floor  of  fourth  TenlriclB.  j  Tracli  of  nerroui  matter  leading  to  the  aodlto- 
rj  nerre.  k  Nerroua  matter  preienting  a  raited  appearance  on  the  Boor  of 
fourth  Tentricle.  I  Middle  fiuure  in  calamui  letiplimus.  n  Corpora-ieitifiw- 
tnia.    »  A  tide  Tiew  of  the  ■pinal  nurov. 


body,  called  the  corptw  dmtatmn  or  rhotnboideum,  or  ganglion 
dthe  cerebellam.     This  gauglioa  receives  the  greater  part 
of  the  corpus  restiforme,  and  with  the  central  medullary  por- 
tion in  vhich  it  is  foQnd,  is  connected  with  the  medulla  ob- 
loBgata,  pons  Varolii,  and  cerebrum.    Three  processes  on 
(wb  aide  establish  thi£  connection :  1.  The  inferior  process 
•r  pedoncle,  corpvB  natiform*,  which  extends  from  the 
posterior  colonin  of  the  mednlla  oblongata,  to  this  central 
portion  of  the  cerebellum.     2.  The  atUerior  peduncle  or  crue 
eenMU,  which  proceeds  from  the  floor  of  the  horizontal  fia- 
flire  on  either  side,  and  passing  forward  and  inward,  meets 
with  its  fellow  of  the  opposite  side  to  form  the  anterior  layer 
of  the  pons  or  great  commissure  of  the  cerebellum,  and  3. 
The  superior  pedande,  or  proceaavs  a  cer^Uo  ad  testes. 
These  are  two  white,  thick,  medullary  bands,  which  are 
traced  from  the  corpus  dentatum  of  each  hemisphere,  and 
aicend  above  the  crura  cerebelli,  to  join  the  testes.    They 
fbnn  part  of  the  lateral  boundaries  of  the  fourth  ventricle, 
and  are  connected  to  each  other  by  the  vdve  of  Vieuasens, 
which  together  act  as  commissures,  both  between  the  cere- 
limm  and  cerebellum,  as  well  as  between  the  hemispheres 
of  the  cerebellum  and  the  median  lobe. 

The  fourthventride  generally  described  as  belonging  to 
the  cerebellum,  is  rather  considered  a  ventricle  of  the  me- 
dulla oblongata.  It  is  situated  upon  the  posterior  surface 
of  the  medulla  oblongata,  having  the  pons  in  front,  the 
median  lobe  of  the  cerebellum  behiml.  and  its  liemifiithei 
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nerve  or  portio  mollis.    This  cavity  is  lined  in  most  of  its 

extent  by  gray  neurine. 

CEREBRUM  OR  UPPER  BRAIN. 

The  Cerebrum^  (Fig.  16,)  styled  the  brain  proper,  is  bUt 
ucUed  within  the  cranial  cavity,  occupying  the  whole  of 
this  cavity  extending  from  the  vault  to  the  tentorium,  by 
which  latter  it  is  separated  from  the  lower  brain  or  cere- 
bellum. 

It  is  about  seven  times  heavier  than  the  cerebellum, 
weighing  from  two  and  a  half  to  three  pounds.  The  brain 
of  man  is  heavier  than  that  of  any  other  animal.  Its 
form  is  oval,  and  its  average  diameters  are  as  follow :  the 
antero  posterior  about  six  inches,  the  transverse  in  its 
greatest  breadth  about  five,  and  the  vertical  between  four 
and  five.  It  is  divided  into  two  lateral  and  symmetrical 
parts  by  a  deep  fissure  which  runs  along  the  median  line, 
separating  the  cerebrum  in  its  whole  depth,  but  inter- 
rupted by  the  corpus  callosum  in  the  middle.  This  fissure 
receives  the  falx  major  and  the  anterior  and  cerebral  arte- 
ries and  veins,  and  the  two  lateral  portions  thus  divided 
are  called  hemispheres.  Each  hemisphere  is  again  divided 
into  three  lobes,  an  anterior,  middle,  and  posterior  lobe. 
The  anterior  or  frontal  lobes  are  small  and  are  situated 
upon  the  orbitar  plates  of  the  frontal  bone.  The  middle 
or  temporal  are  large  and  prominent,  occupy  the  middle 
fossa  in  the  base  of  the  cranium,  and  are  separated  from 
the  anterior  by  the  deep  fissure  of  Sylvius.  This  fissure 
receives  the  middle  cerebral  arteries. 

The  posterior  lobes  rest  upon  the  tentorium,  having  but 
a  slight  mark  of  separation  from  the  middle,  which  how- 
ever corresponds  to  the  superior  ridge  of  the  petrous  bone. 
The  surfaces  of  the  cerebrum  are  superioTy  inferior^  and 
lateral.  Its  general  form  has  just  been  stated  to  be  oval, 
but  as  it  exactly  corresponds  with  the  cranial  cavity,  its 
shape  will  vary  with  the  shape  of  this  cavity.  The  form 
of  the  superior  surface  is  convex,  corresponding  to  tho 
concave  vault  of  the  cranium — the  inferior  is  flat,  adapted 


to  the  bue,  while  th«  iBte'rsl  tarfaces  are  ajso  a  little  flat- 
tened. All  the  anrfaceB  of  tK'e  cerebrum  are  marked  by 
digtinct  emineacee,  which,  from  their  tnrniiigs  and  reaem- 
T>l>nce  to  the  intesticeB,  are  called  tanvolutions,  (Fig.  116, 
■A,)  while  the  deep  furrowB  every  where  seen  separating  the 
coDToIutions  are  named  anfraduosiliei,  and  range  from  a 
quarter  to  as  inch  and  a  half  in  deptii.'-- 

The  surface  of  the  convolutions  pres^ilts  a  smooth  and 
polished  appearance,  from  the  presence  and  covering  of  the 
arachnoid  membrane.  "  A  convolution  is  defined  to  be  a 
convex  fold  of  superficial  gray  neurino,  covered  all  round 
to  its  base  by  pia  mater ;  and  a  siUcns  is  a  depression  or  in- 
volution between  any  two  or  more  convolutions,  and  lined 
by  a  continuation  of  the  gray  lamina." 

The  convolutions  are  very  varied,  both  in  their  form  and 
number,  and  tbongh  seemingly  on  first  view  distinct,  yet 
they  really  are  continuous  with  and  run  into  each  other, 
though  there  is  nevertheless  a  close,  if  not  a  perfect  sym- 
metry between  those  of  opposite  sides. 

These  convolutions  constituting  the  cortical  portion,  are 
called  by  Mr.  Solly  the  hemispherical  ganglia,  and  their 
Uructure  does  not  consist,  he  says,  of  a  single  layer  of  gray 
or  cortical  matter,  but  according  to  the  microscopic  obaer- 
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second  white,  Jhe  third  gray,  the  fourth  white,  the  fifth 
gray,  and  the  sixth  white.  The  outermost  or  cortical  layer, 
which  to  the  eye  is  cineritious,  is  thus  seen  to  be,  under  the 
glass,  white,  and  this  seems  also  to  accord  with  the  obser- 
vations of  Mr.  Grainger,  thus  reversing  the  supposed  order 
of  the  several  layers. 

In  the  posterior  convolutions  the  distinction  between 
some  of  these  layers  has  been  frequently  seen  with  the 
naked  eye.  The  tubular  fibres  from  the  hemispheres  pass 
through  these  layers,  and  in  relation  to  the  convolutions 
are,  according  to  Mr.  Solly,  arranged  in  four  different  ways, 
"  first,  some  of  them  commencing  from  the  convolutions  of 
the  anterior,  middle,  and  posterior  lobes,  pass  through  the 
corpora  striata,  and  forming  the  inferior  layer  of  the  cms 
cerebri,  pass  through  the  pons  Varolii,  so  as  to  form  the  an- 
terior columns  of  the  spinal  cord,  the  motor  trad  ;  secondi 
others  commencing  in  the  nerves  of  sensation,  after  pass- 
ing through  the  pons  Varolii,  and  emerging  from  the 
substance  of  the  thalamus,  terminate  in  the  same  convolu- 
tions, constituting  the  sensory  tract ;  third,  others  passing 
from  one  side  of  the  brain  to  the  other,  and  in  apposition  to 
the  internal  surface  of  all  the  convolutions,  are  those  fibres 
which,  collected  into  a  mass,  form  between  the  hemispheres 
that  wide  bridge,  the  great  transverse  commissure  or  corpus 
caUosum,  to  be  presently  described ;  fourth,  in  contact  with 
all  the  convolutions  are  the  fibres  of  the  superior  and  in- 
ferior longitudinal  commissures,  which  connect  together 
those  convolutions  which  are  situated  on  the  same  side  of 
the  mesial  line  or  different  portions  of  the  same  hemi- 
spherical ganglion."  ^ 

Those  fibres  going  from  the  anterior  and  posterior  col- 
umns of  the  cord,  as  from  a  common  centre  and  spreading 
out  upon  the  convolutions,  are  called  by  Gall  and  Spurzheim 
the  diverging  fibres.  While  those  proceeding  from  the  con- 
volutions towards  the  centre  of  the  brain  are  named  oonr 
verging  fibres. 

The  convolutions  are  distinguished  into  primary  and 
secondary.    The  primary  are  those  which  are  found  to  be 
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moro  generally  present,  andtoexistin  the  inferior  animals. 
Thej  are  generally  longitudinal  in  their  direction,  while 
the  secondary  are  found  to  be  mostly  trsnsreise.  One  of 
the  most  regular  of  the  primary  convolutions,  is  the  long 
cmred  one  situated  on  the  inner  or  mesial  side  of  each 
hemisphere  above,  and  separated  from  the  corpus  callosum 
by  a  narrow  furrow,  which,  from  its  surrounding  the  edge 
of  the  hemisphere  after  the  manner  of  a  hem,  is  called  the 
tmrUt  or  hem-like  coiiTolution ;  it  bends  down  in  front  with 
the  corpus  callosum,  and  is  lost  in  the  inferior  convolutions 
at  the  Sylvian  fissure,  behind;  it  also  follows  the  corpus  cal- 
lomun,  is  attached  to  the  posterior  convolutions,  and  can  be 
traced  downward  and  forward  into  the  middle  lobe  form- 
ing the  hippocampus  fnajor. 

Another  large  primary  one  bounds  the  fissure  of  Sylvius, 
and  within  this  fissure  is  a  cluster  of  radiated  convolu- 
tions called  the  "  island  of  BeiL" 

The  fissure  of  Sylvius  is  made  a  very  important  point  by 
Mr.  Solly,  as  from  one  particular  spot  within  it,  called  the 
quadrHaieral  spot  or  substantia  perforata  anterior,  all  the 
convolutions  are  made  to  arise.  At  this  spot  the  hemi- 
spherical ganglia  are  first  observed  as  a  mere  point,  and 
from  thence  they  gradually  expand  and  develop  themselvefl. 

FuiuUions  of  the  Coavolaiions. — The  convolutions  are 
regarded  as  the  especial  ganglia  or  instruments  of  the 
mind,  and  comparative  anatomy,  experiments  on  living 
animals,  '■  dcveUipiuGatnl"  anatomy,  and  pitthol 
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at  the  pons^  but  becoming  more  transyerse  as  tliej  ascend  to 
the  optic  thalami,  and  corpora  striata ;  here  they  become  en- 
larged and  flattened,  and  enter  these  latter  bodies.  As  thej 
ascend  from  the  pons  they  diverge,  and  are  connected  by  the 
intercrurcd  lamina,  or  middle  perforaied  plate.  The  optic 
tracts  pass  over  them  internally  and  in  front,  and  they  form 
the  floor  of  the  iter  a  tertio  ad  quartum  ventrictdum.  Each 
crus  is  marked  by  a  groove  into  two  tracts,  one  of  which  is 
continuous  with  the  anterior  pyramidal  tract  through  the 
pons,  on  to  the  corpus  striatum — the  other,  which  is  the 
larger,  corresponds  to  the  olivary  body  and  goes  to  the  thal- 
amus. On  cutting  the  crus  it  presents,  near  its  centre,  a 
mass  of  gray  matter  having  rather  a  darkish  appearance, 
and  called  locus  niger.  On  the  inner  surface  of  the  crura 
is  seen  the  attachment  of  the  third  pair  of  nerves.  The 
size  of  the  crura,  it  is  believed,  bears  a  proportion  to  that 
of  the  hemispheres  into  which  they  expand. 

The  Corpora  mammillaria,  or  albicantiay  (Fig.  16,)  are  two 
small  white  bodies,  about  the  size  of  a  pea,  situated  upon 
the  inner  surfaces  of  the  crura  at  their  anterior  extremity- 
Their  structure  is  white  externally,  and  gray  or  cineritious 
within.  Their  relation  is  with  the  anterior  pillars  of  the 
fornix  which  terminate  in  them.  They  have  the  tuber 
cinereum  in  front,  and  partly  assist  in  closing  the  third 
ventricle.  These  with  the  locus  niger,  are  regarded  as 
ganglionic. 

The  Tuher  Cinereum  (also  caWedpons  Tarini)  is  a  soffc,  gray 
body,  on  the  under  surface  of  the  crura  cerebri,  in  front  of 
the  albicantia,  and  behind  the  optic  commissures.  It  forms 
the  floor  of  the  third  ventricle. 

The  Infundibulum  is  a  conical  tubular  body  of  gray  mat- 
ter, proceeding  from  the  centre  of  the  tuber  cinereum,  and 
descending  to  the  pituitary  gland  in  the  sella  turcica.  Its 
upper  part  opens  into  the  third  ventricle — its  lower  part 
forms  the  apex,  and  by  some  is  said  to  be  closed — though 
Meckel  asserts  it  is  open  through  its  whole  extent. 

The  Pituitary  gland  is  situated  in  the  sella  turcica  of  the 
sphenoid  bone,  between  the  dura  mater  and  tunica  arach- 
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Doidea,  hy  which  membraneB  it  ia  firmly  retained  in  its 
place,  and  has  a  rery  slight  connection  with  the  brain.  It 
is  oval  transTeraely,  and  preeentfi  the  appearance  of  two 
lobea,  of  which  the  anterior  is  the  larger.  It  is  a  firm  body 
consisting  of  cineritious  matter  esternally,  and  medullary 
within.  On  either  side  a  depression  is  observed  connecting 
it,  by  two  small  canals,  with  the  infundibulum.  Though 
called  a  gland,  yet  there  is  nothing  in  its  structure  or  func- 
tion, so  far  aa  we  are  acquainted,  by  which  it  can  be  placed 
among  the  glands. 

Ti^tercula  Quadrtgemina. — Dissection. — Having  the  base 
of  the  brain  uppermost,  draw  the  cerebellum  forward  and 
remove  the  pia  ma- 
ter. These  are  four 
beautifully  white 
bodies,  situated 
above  the  crura 
cerebri,  and  behind 
are  connected  with 
the  thalami.  The 
superior  are  called 
the  naieg;  the  infe- 
rior, the  testes.  It 
is  the  nates  which  are  connected  with  the  thalami.  The 
testes  are  united  to  the  cerebellum  by  two  thin,  wliite  1am- 
inie,  called  the  processus  a  cerehello  ad  testes,  which  diverge 
to  tlif  ccrobellum.  thruitgli  and  for 
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roof  of  the  fourth  ventricle,  and  called  the  mlve  of  F&iw- 
8en8. 

This  valve  is  streaked  with  gray  matter — ^is  covered  by 
the  superior  vermiform  process,  and  has  the  fourth  pair  of 
nerves  arising  from  it.  A  tube  or  canal  is  traced  beneath 
the  tubercula  quadrigemina,  leading  from  the  third  to  the 
fourth  ventricle,  beneath  the  valve  of  Y ieussens,  called  the 
aqueduct  of  Sylvius.  The  four  tubercles,  though  separated 
by  a  transverse  and  vertical  fissure,  have  but  one  common 
base.  They  are  covered  by  a  vascular  membrane — ^the 
velum  interpoaitum.  The  structure  of  these  bodies  ie  white 
without,  and  gray  within. 

Only  two  of  these  tubercula  are  seen  in  fish  and  reptiles, 
and  are  viewed  as  the  optic  lobes,  or  the  organs  which  re- 
ceive and  recognize  the  impressions  of  light,  color,  &c. 

The  pineal  gland^  (Fig.  116,)  is  situated  upon  the  nates 
and  is  surrounded  by  the  velum  interpositum,  a  reflection 
of  pia  mater.  It  is  an  oblong,  reddish  body,  composed  of 
cineritious  matter,  and  containing  calcareous  particles  or 
gritty  matter  called  acervuius,  which  on  analysis  is  found 
to  consist  principally  of  phosphate  and  carbonate  of  lime. 
The  posterior  part  of  this  gland  is  soft  and  called  cona- 
rium.  It  is  united  to  the  thalami  by  two  delicate  processes, 
the  pedunculij  which  proceed  forward  on  the  inner  mar- 
gins of  the  thalami,  and  join  the  descending  pillars  of 
the  fornix.  A  variety  of  opinions  have  been  indulged  in 
reference  to  the  use  of  this  gland.  Des  Cartes  believed  it 
to  be  the  seat  of  the  soul,  and  Majendie  that  it  closed  the 
aqueduct  of  Sylvius,  and  thus  cut  off  the  communication 
between  the  third  and  fourth  ventricles,  while  another  and 
more  plausible  view  makes  it  a  commissural  body. 

Thalami  optici,  or  posterior  ganglia,  (Fig.  117.) — These 
ganglia  are  very  prominent  in  the  interior  of  the  brain. 
They  are  situated  upon  the  upper  surface  of  the  crura  cere- 
bri, and  can  be  most  readily  got  at  by  separating  the 
hemispheres,  and  turning  aside  the  corpus  callosum  and 
fornix,  which  cover  them.  The  thalami  are  large,  oval 
bodies,  placed  side  by  side  in  the  longitudinal  direction. 


X^ALAin-OTTId. 


415 


about  an  inch  and  a  half  long,  and  tKree  quarters  of  an  inch 
in  breadth  and  depth.  They  are  convex  superiorly  and  in- 
ternally, and  form  the  floor  of  the  lateral  Tentricles.  They 
ftre  separated  in  front  by  the  ttenia  semi-circularis,  from 
the  corpora  striata,  and  are  connected  behind  to  the  tnher- 
cala  qnadrigemina ;  on  the  posterior  and  inferior  free  por- 
tion two  roanded  eminences  are  observed,  of  a  grayish  color, 
called  corpus  geniculatvm,  ex- 
ternum and  iittemum.  The  op- 
tic nerves  are  connected  with 
these  eminences.  A  third  tu- 
bercle is  spoken  of,  situated 
above  the  corpora  geniculata, 
and  called  the  iuberculum  po8- 
terius  avperius. 

The«/rac(Mreofthethalanii  j 
is  medullary  without,  and  a  I 
mLctureofwhiteandgraymat-l 
ter  within,  forming  a  plexi- 1 
form  arrangement.  The  fibres  \ 
are  traced  to  the  olivary  or 
sentient  tract  with  which  they 
are   continuous,   also   to  the 
testes  by  the  processes  a  cere-  t    h       ^  t* 

bello  ad  testes,  and  to  the  posterior  and  upper  part  of  the 
crura  cerebri.    From  their  external  surface  these  fibres  ei- 


416  COEFOBA-fiXBIAXi. 

tenor  cerebral  ganglia — are  considered  as  the  centres  of 
sensaiiony  and  have  been  observed  to  bear  a  proportion  in 
size  to  the  posterior  lobes  of  the  cerebrum.  Between  the 
thalami  a  cavity  is  noticed^  called  the  third  ventricle.  Thig 
cavity  has  the  fornix  above  and  in  front — the  tuber  ciner- 
eum  below^  and  the  tubercula  quadrigemina  behind.  At 
its  anterior  part  it  opens  into  the  infundibulum^  and  in  its 
posterior  portion  it  communicates  with  the  fourth  ventri- 
cle by  the  aqueduct  of  Sylvius. 

This  cavity  is  closed  by  a  soft  layer  of  cineritious  matter 
called  the  commiaaura  mollis ^  which  connects  the  two  inter- 
nal surfaces  of  the  thalami  together. 

In  front  of  this  commissure  is  the  foramen  commune  cm- 
terim,  leading  to  the  pituitary  gland ;  and  behind  is  the 
foramen  commune  posteriuSy  leading  to  the  fourth  ventricle. 
The  posterior  commissure  is  behind  the  third  ventricle,  and 
connects  the  thalami  at  this  point.  It  is  a  short,  white, 
round  cord,  extending  transversely.  There  is  another 
white,  round  cord,  called  the  anterior  commissure^  which 
belongs  more  properly  to  the  next  bodies  we  have  to  ex- 
amine. 

Corpora  Striata^  (Fig.  117.) — These  bodies,  so  called  from 
their  striated  appearance  when  cut  into,  are  also  named 
anterior  or  superior  ganglia  of  the  cerebrum.  Their  situch 
turn  is  in  front  of  the  thalami ;  their  sliape  is  pyraform, 
having  their  smaller  ends  looking  backward  and  outward, 
and  enclosing  the  thalami — while  their  larger  extremities 
converge  and  touch  each  other  in  front.  They  are  about 
two  and  a  half  inches  long,  and  help  to  form  the  floor  of 
the  lateral  ventricles. 

Their  structure  is  soft,  vascular,  and  cineritious  on  their 
surface.  Internally  the  gray  matter  is  seen  intermixed 
with  the  white  medullary  striae,  or  fasciculi.  These  fasci- 
culi can  be  traced  from  the  anterior  or  motor  portion  of 
each  crus,  and  still  further  back  from  the  anterior  rods 
of  the  spinal  cord ;  after  passing  through  the  corpora 
striata,  they  expand  principally  into  the  anterior  and 
middle  lobes  of  the  hemispheres,  to  which  they  bear  a 
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lelative  proportion.  Tkey  are  regarded  as  the  ganglia,  or 
eaUrts  cf  motion,  seeing  their  fibres  come  mostly  from  the 
nwtor  tract. 

They  are  separated  from  the  thalami  by  the  iania  aemXr 
drcfitafiB,  which  is  a  narrow  medullary  band,  dividing 
these  two  sets  of  ganglia  from  each  other,  and  extending 
from  the  ocnpiw  ^enicuto^ttm  extemv/m,  upon  the  optic  thal- 
amiu,  to  the  deaomding  cms  of  the  fornix.  Its  funcOon  is 
considered  commissaral. 

Ths  Laiertd  Ventridea  (Fig.  Ill)  are  cavities  occupying 
the  centre  of  the  brain.  Each  of  them  has  three  cornua — 
the  aiiteHor  passing  forward  in  the  anterior  lobe ;  the  mid- 
dU  winding  downward,  forward,  and  outward  into  the 
middle  lobe ;  and  the  third,  or  posterior,  passing  back  into 
the  posterior  lobe.  These  ventricles  are  large,  horizontal, 
hot  very  irregular  cavities,  hounded  above  by  the  corpus 
oaflosuTD,  having  for  their  floor  the  corpora  atricUa,  thalami 
optici,  and  fornix;  and  separated  from  each  other  by  the 
$eptum  lucidum. 

The  anterior  cornu  presents  nothing  of  any  great  import- 
ance, except  the  corpus  striatum,  already  noticed.  In  the 
middle  cornu  is  seen  the  hippocampus  major,  or  comw  am~ 
monia,  a  large,  winding,  and  beautifully  white  body — con- 
vex externally,  and  concave  internally.  It  follows  the 
whole  extent  of  this  cavity,  occupying  its  floor,  and  termi- 
nates in  some  tubercles  called  pea  hippocampi.     This  body  is 
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The  fornix  is  a  white,  medullary  body,  convez  above,  larger 
behind,  where  it  receives  three  roots  to  the  hippooamfm$ 
major y  minor j  and  tcenia  hippocampi.  The  union  of  these 
roots  constitutes  the  body  of  the  fornix,  which,  arching  over 
the  third  Yentricle  and  resting  upon  the  thalamic  proceeds 
forward  to  terminate  in  two  white  cords  or  pillars  called 
the  anterior  crura  of  the  fornix.  These  descend,  adhering 
to  the  thalami  in  front,  and  terminating  in  the  corpora 
mammiUaria,  or  albicantia.  The  upper  surface  of  the  fornix 
is  free  and  smooth;  the  lower  presents  several  oblique  lines 
called  lyruy  or  corpus  psaUoides.  Its  structure  is  medullary 
and  fibrous,  and  its  function  is  considered  comnUaBuraij 
forming  extensive  and  distinct  connections  with  different 
parts.  Its  posterior  crura  are  related  to  the  middle  and 
posterior  lobes  ;  its  body  is  connected  with  the  sqpiwoi  ln- 
ddym^  and  corpus  caUosum;  and  its  anterior  crura  join 
the  thalami,  the  pedundes  of  the  pineal  gland,  the  tcenia 
semidrculares,  the  corpora  aUncantia,  and  the  tuber  dne^ 
reum. 

On  the  edges  of  the  fornix  is  seen  a  fold  of  membrane 
loaded  with  a  mass  of  blood-vessels — one  on  each  side,  and 
formed  of  a  reflection  of  pia  mater,  called  pleocus  choroides. 
This  plexus  enters  the  middle  crura  at  the  great  central 
fissure  between  the  optic  thalami  and  taenia  hippocampi ; 
it  is  seen  as  a  loose,  floating  body,  following  the  course  of 
the  hippocampus  major,  covering  the  thalami,  and  proceed- 
ing forward  to  the  anterior  crura  of  the /amir.  Behind  the 
foramen  commune  anterius,  they  both  unite  to  form  the 
vein  of  Galen,  vena  Oaleni,  which  runs  back  along  the  mid- 
dle of  the  vdum  interpositum  to  the  straight  sinus. 

This  Vdum  Interpositum  (Fig.  116)  is  situated  on  the 
under  surface  of  the  fornix.  It  consists  of  pia  mater,  and 
prevents  any  communication  between  the  third  and  lateral 
ventricles,  except  at  its  anterior  part,  where  is  seen  an 
opening,  called  the/oramen  of  Monro,  beneath  the  anterior 
crura  of  the  fornix.  This  membrane  goes  back  to  the 
pineal  gland,  and  so  envelops  it,  that  there  is  danger  of 
removing  this  gland  along  with  it,  unless  great  care  be 
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taken.  At  thu  point,  beneath  the  vein  of  Galen,  the  arack- 
moid  oamal,  or  canal  of  Bichst,  is  seen. 

CorjMU  CaSoaum,  (Figs.  116, 117.) — By  separating  widely 
the  hemispheres,  this  body  is  seen  presenting  a  brilliant 
white  appearance,  and  qnadnlaterat  shape.  It  occupies 
the  centre  of  the  brain ;  its  greatest  length,  wbicb  is  about 
three  or  foor  inches,  being  in  the  longitudinal  direction. 
It  forms  the  roof  of  the  iateral  ventricleB,  and  covers  the 
fornix.  Its  Qpper  snrface  is  white,  conrez,  and  marked 
with  two  or  three  longitudinal  lines  called  the  raphe,  from 
which  transverse  lines  are  seen  on  either  side.  Its  aoterior 
portion  is  round  and  bends  downward  into  the  anterior 
lobes  and  base  of  the  brain.  Its  posterior  end  is  thick, 
round,  and  continnouB  with  the  fornix  and  hippocampi; 
externally,  portions  of  it  cnrve  downwards  and  join  the 
th^lami  aod  Corpora  striata.  The  corpus  callosum  con- 
nects the  two  hemispheres  of  the  cerebrum,  and  is  called 
the  great  cerdtrdl  oortaniasure. 

The  Sqttum  Lvcidum  (Fig.  116)  is  the  membranous  par- 
tition between  the  lateral  ventricles,  and  extends  from  the 
median  surface  of  the  corpus  callosum  to  the  fornix.  It 
is  described  as  consisting  of  four  laminie.  The  first  comes 
from  the  lateral  ventricle ;  the  second  consists  of  gray  mat- 
ter ;  the  third  is  a  white,  fibrous  layer ;  and  the  fourth  is 
•  very  delicate  layer  containing  a  cavity  called  the  ^Jih 
ventricle.    It  is  generally  regarded  as  being  composed  of 
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ovale  minus.  The  other  hemisphere^  cut  in  the  same  way^ 
presents  a  similar  view ;  and  the  two  together  receive  the 
name  of  centrum  ovale  majua^  which  is  nothing  more  than 
the  white  central  mass  of  medullary  matter,  surrounded 
by  gray  or  cineritious  substance.  (Fig.  117.) 

NERVES  OF  THE  ENCEPHALON.   (Fig.  16.) 

The  nerves  of  the  encephalon  are  nine  pair,  according  to 
the  old  nomenclature,  and  eleven  or  twelve  pair  according 
to  the  more  modern.  The  additional  number  is  arrived  at 
by  making  two  out  of  the  seventh  and  three  out  of  the 
eighth  pair. 

M.  Cruveilhier  remarks  it  is  more  philosophical  to  exam- 
ine the  nerves  of  the  brain  from  behind  forward,  but  as  it  is 
more  convenient  in  the  removal  of  the  brain,  to  study  these 
nerves  then,  we  shall  adopt  the  usual  plan,  and  describe 
them  from  before  backward,  and  in  their  numerical  order. 

First  Pair,  or  Olfactory  Nerves,  (Fig.  118.) — These  are  the 
nerves  of  smell,  and  are  situated  on  the  lower  surface  of 
the  anterior  lobes  of  the  cerebrum.  Each  arises  by  three 
filaments,  one  of  which  is  external  from  the  fissure  of  Syl- 
vius, long  and  white ;  the  second  internal  from  the  corpus 
callosum,  and  the  middle,  gray,  from  the  posterior  convolu- 
tion of  the  anterior  lobe.  The  three  unite  to  form  a  soft, 
gray,  triangular  nerve,  having  a  bulbous  expansion,  which 
is  lodged  between  the  convolutions,  where  it  is  protected 
and  covered  by  the  arachnoid  membrane.  Each  bulb  rests 
on  the  cribriform  plate  of  the  ethmoid  bone,  on  either  side  of 
the  crista-^alli,  whence  proceed  numerous  filaments  through 
the  various  foramina  in  this  plate  to  the  mucous  membrane 
of  the  nose.  These  divide  into  two  sets,  an  internal,  and 
an  external,  the  former  going  to  the  septum,  the  latter  to  the 
upper  and  middle  spongy  bones.  These  nerves  differ  from 
all  others  in  their  shape,  which  is  triangular,  and  in  their 
structure^  which  is  very  soft,  soine  fibres  being  white,  others 
gray,  and  in  not  being  surrouinkd  by  the  arachnoid.  Their 
bulbs  are  called  by  Mr.  Solly  the  d/actory  ganglia. 

Second  Pair,  or  Optic. — These  are  the  nerves  of  sight^ 
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(Fig.  118;)  tbe7  are  large,  and  arise  from  the  nates  of  the 
tiAercula  qHadrtgemina,  and  the  corpora  geniculata  externa, 
upon  the  optic  thalami.  From  these  origins,  on  either  side, 
is  formed  a  soft,  flat  band,  the  tradus  opticus,  which  winds 
ronnd  the  cms  cerehri,  and  then  converges  to  meet  its  fel- 
low of  the  opposite  side  in  the  opHc  commiaaure  or  chiasma 
Itefore  the  sella  turcica;  here  it  is  connected  by  filaments 
to  the  tuber  cinerenm,  and  the  point  is  not  settled  whether 
these  Derres  at  this  jaoctioD  decussate  or  simply  unite,  or 
whether  both  conditions  exist.  The  latter  opinion  seems 
the  most  tenable,  that  one  portion  of  the  fibres  which 
compose  the  optic  nerves,  at  their  commissure,  cross  each 
other  and  go  to  the  opposite  eye,  while  the  other  portion 
simply  unites  with  ita  fellow  and  then  passes  to  the  eye  of 
the  same  side.  Anterior  to  the  junction,  the  nerve  becomes 
Tonnd  and  passes  forward  on  fio.  ii8.] 

the  inside  of  the  carotid,  and 
above  the  ophthalmic  artery  J 
to  the  optic  foramen  through  \ 
which  it  posses.  On  enter- 
ing the  orbit  it  is  surrounded 
by  a  process  of  dura  mater^ 
which  divides  into  two  por- 
tions, the  one  being  continu- 
ous with  the  periosteum  of 
the  orbit,  the  other  with  the 
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nerves  of  motion^  and  arise  each  from  the  inner  side  of  the 
crus  cerebri^  close  to  the  pons,  its  fibres  being  traced  to  the 
locus  niger  in  the  crus.  These  nerves  penetrate  the  dura 
mater  at  the  posterior  clinoid  process,  and  proceed  forward 
along  the  outer  wall  of  the  cavernous  sinus  to  the  foramen 
lacerum  superius,  through  which  they  pass,  and  then  di- 
viding into  two  branches,  supply  five  of  the  seven  musdei 
contained  in  the  orbit. 

Fourth  Pair  of  Nerves  ^  Pathetid  or  2>ocWeareff,  (Fig.  11&) 
These  are  the  smallest  nerves  of  the  brain,  not  larger  than 
an  ordinary  strand  of  cotton,  and  arise  each  by  two  or 
three  filaments  from  the  valve  of  VietiasenSy  tLudproceasuB  a 
cerebeUo  ad  testem  ;  they  are  very  delicate  and  easily  broken, 
and  pursue  a  long  course  on  the  outer  margin  of  the  pons, 
between  the  cerebrum  and  cerebellum,  to  the  posterior  di- 
noid  process,  where  they  enter  a  canal  of  the  dura  mater, 
then  proceed  along  the  external  wall  of  the  cavernous  sinus, 
at  first  below  the  third,  then  above  all  the  nerves  at  this 
point,  to  the /orameTi  lacerum  auperiua  or  sphenoidal  fissure, 
through  which  the  last  pass  to  be  distributed  solely  to  the 
superior  oblique  muscles  of  the  eye. 

Fifth  Pairy  Trifacial  or  Trigemini,  (Figs.  118,  74.) — ^These 
are  compound  nerves,  having  filaments  both  of  sensation 
and  motion,  hence  they  have  been  called  the  cranialnspinal 
nerves.  They  are  the  largest  of  the  cerebral  nerves,  and, 
according  to  Dr.  Alcock,  arise  by  two  roots  from  an  emi- 
nence, on  a  longitudinal  tract  of  yellowish  matter  in  front 
of  the  floor  of  the  fourth  ventricle,  which  divides  inferiorly 
into  two  fasciculi,  traceable  downward  to  the  spinal  cord, 
the  one  going  to  the  anterior  column,  the  other  to  the  pos- 
terior. The  two  roots  having  this  origin,  emerge  on  the 
side  of  the  pons  Varolii,  where  it  is  continuous  with  the 
crus  cerebelli.  Here  they  are  separated  by  a  narrow,  trans- 
verse fasciculus.  The  union  of  the  two  constitutes  the  fifth 
nerve,  which  consists  of  from  70  to  100  filaments  bound  to- 
gether by  pia  mater.  The  nerve  passes  forward  in  an  oval 
opening  or  canal  in  the  dura  mater,  formed  by  the  separa- 
tion of  the  two  layers  of  this  membrane,  and  then  expands 
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is  th«  middle  fban,  on  the  anterior  cerebral  cnrface  of  the 
petrotu  bone,  into  the  Ckuaerian  ganglion.  This  ganglion 
ii  of  a  BemilimaT  shape,  and  presents,  on  removing  the  dura 
mater,  a  dark  and  flat  appearance,  with  its  filaments  mat- 
ted or  having  the  plexiform  arrangement.  On  raising  this 
gmnglion,  the  smaller  motor  or  anterior  root  will  be  seen  to 
paaa  on  its  onder  sar&ce  without  an;  adhesion.  It  is  easilj 
separated  and  ma;  be  traced  on  to  the  inferior  maxillarT' 
nerre,  with  which  it  unites. 

Three  large  branches  proceed  from  this  ganglion,  the  qpft- 
dobitc,  the  superior,  and  the  inferior  nuutUlary  nerves.  The 
fint  enters  the  orbit  through  the  foramen  lacerum  superius, 
and  supplies  the  eye  and  its  appendages  with  common  feel- 
ing  or  general  sensibility ;  the  second  or  superior  maxillary 
ia  distributed  to  the  upper  jaw  and  face,  supplying  these 
paxts  also  with  sentient  nerves ;  the  third  or  inferior  maxil- 
lary nerve  is  the  largest  branch  and  passes  through  the  fora- 
men ovale.  Its  motor  portion  supplies  the  muscles  of  mas- 
tication, as  the  temporal,  masseter,  pterygoid,  and  buccina- 
tor,  while  the  sensitive  goes  to  the  lower  Jaw,  tongue,  chin, 
lips,  &0. 

Sixth  Pair,  MotoreaExtemi  or  AbducentesOculi,  (Fig.  US.) 
This  pair  ia  of  a  size  between  the  third  and  fourth.  Each 
nerve  arises  from  the  superior  extremity  of  the  corpua  pyra- 
midaU,  close  to  the  pons,  passes  forward  to  the  body  of  the 
sphenoid  bone,  where  it  penetrates  the  dura  mater,  courses 
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nervCy  and,  according  to  Mr.  Bell,  has  its  origin  firom  the 
respiratory  tract  It  enters  the  foramen  auditorium  t/Uer- 
num,  passes  along  the  aqueduct  of  FaUopiuSy  and  emerges 
at  the  stylo-mastoid  forameny  from  whence  it  is  distribated 
to  the  muscles  of  expression. 

The  portio  mollis,  or  auditory  nerre,  is  the  larger  of  the 
two,  and  the  most  posterior.  It  arises  from  the  side  of  the 
calamus  scriptoriums,  the  floor  of  the  fourth  ventridey  and  the 
corpus  restiforme,hj8eYeral  filaments  which  form  a  very  Boti, 
white  cord ;  then  unites  with  the  portio  dura,  and  enters 
along  with  it,  the  internal  auditory  foramen,  from  which, 
at  the  base  of  this  canal,  it  separates  and  goes  to  supply 
the  internal  ear,  as  the  cochlea,  semicircular  canals,  &e. 
This  nerve  is  the  nerve  of  hearing. 

The  Eighth  Pair  consists  of  the  Glosso  Pharyngealj  (Figs. 
91,  118,)  PneumogastriCy  or  par  vagumy  and  the  Spinol 
o^xessory. 

The  ghsso  pharyngeal  arises,  by  four  or  six  filaments, 
from  the  fissure  between  the  olivary  and  restiform  bodies, 
or  from  the  respiratory  tract;  these  unite  into  a  small 
nerve  which  joins  the  par  vagum.  The  par  vagum,  or  pneur 
mogastric,  arises  below  the  last,  in  the  same  groove  between 
the  corpus  olivare  and  corpics  restiforme,  by  ten  or  fifteen 
filaments,  which,  uniting  together,  form  a  larger  nerve 
than  the  glosso-pharyngeal ;  the  two  now  proceed  together 
to  the  foramen  lacerum  posterius,  where  they  are  joined  by 
the  third  portion — the  spinal  accessory.  This  latter  nerve 
arises  low  in  the  neck — as  low  as  the  fourth  or  fifth  verte- 
bra, and  occasionally  as  low  as  the  seventh  cervical,  by 
several  filaments  from  the  respiratory  tract  on  the  sides 
of  the  medulla  spinalis,  between  the  roots  of  the  anterior 
and  posterior  spinal  nerves;  it  ascends  behind  the  liga- 
mentum  denticulatum,  receiving  filaments  from  the  spinal 
nerves,  in  its  ascent,  and  after  entering  the  foramen  mag- 
nus,  proceeds  to  the  foramen  lacerum  posterius,  where  it 
joins  the  other  portions  of  the  eighth  pair.  They  all 
pass  through  the  foramen  lacerum  posterius,  anterior  to 
the  jugular  vein,  and  then  each  proceeds  to  its  peculiar 
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place  of  distrflmtion — the  gloHBo  pharyngeal  to  the  tongne 
ud  pharynz,  the  pBeumogastric  to  the  liioga  and  stomach, 
ud  the  spinal  acceesory  to  the  muBcles  on  the  side  of  the  neck. 
The  several  portions  of  the  eighth  pair,  at  the  foramen 
luerum  posterius,  have  each  a  distinct  sheath  of  dura  ma- 
ter; though  the  par  Tagum  and  spinal  accessory,  having  been 
leeD  occapying  the  same  canal,  have  been  compared  to  a 
apinal  nerve,  the  latter  representing  the  anterior  or  motor 
root,  the  former  the  posterior  or  sentient. 

Ninth  Pair,LingwdoT  nypogloesal, (FigB.\lS,Ql.) — These 
belong  to  the  tongue,  and  are  motor  nerves.  They  arise  by 
8  number  of  filaments,  which  vary  from  four  to  ten,  from 
between  the  corpus  pyramidaleandolivare.  These  filaments 
unite  into  a  single  trunk,  one  for  each  side,  and  receiving 
a  sheath  of  the  dura  mater,  pass  through  the  anterior  con- 
dyloid foramen  of  the  occipital  bone,  to  be  distributed  prin- 
dpally  to  the  tongue. 

BLOOD-VISSEIB  OF  THE  BRAIN. 

The  intenud  carotid  and  vertebral  arteries  are  the  great 
sonrcefl  of  supply  of  blood  to  the  brain.  Each  internal  caro- 
tid gets  into  the  cavity  of  the  cranium,  by  a  tortuous  course 
through  the  carotid  canal  of  the  temporal  bone.  On  leav- 
ing this  canal  it  ascends  through  the  cavernous  sinus,  and 
at  the  anterior  clinoid  process  it  gives  ofT  the  ophthalmic 
artery  which  goes  to  the  eye  and  its  appendages.    At  this 


ing  upoD  the  upper  sur&ce  of  the  hemisplieres  to  a 
moee  witli  the  anterior  and  poBterior  cerebral  arteries.  Tha 
posterior  branch  passes  backward  to  join  the  posterior  cere- 
bral artery,  forming  the  side  of  the  circle  of  Willia,  and  ii 
called  the  posteri&r  communicating  artery. 

Fis.  119.  The  internal  carotid 

sometimes  sends  off  a 
branch  called  the  or- 
teria  choroidea,  whidi 
pasaes  into  the  mid- 
dle coma  of  the  lat- 
eral ventricle,  and  ii 
^distribnted  upon  tli« 
plexus  choroides. 
The  vertAral  ortt- 
,  nes  arise  from  the  sub- 
clavian, sometimsB 
from  the  aorta.  They 
ascend  in  a  strught 
line  through  the  series 
of  foramina  in  the 
transverse  processes  oi 
the  six  upper  cervicd 
vertebra,  anterior  to 
thecervical  nerves.  At 
the  Bccond  vertebra  these  arteries  take  a  direction  outvxird, 
and  then  again  ascend  vertically  through  the  foramen  in 
the  transverse  process  of  the  atlas.  After  this  they  take  a 
horizontal  direction  backward,  round  the  superior  oblique 
process  of  the  atlas  in  a  depression  at  its  back  part,  and 
then  ascend  upward  and  inward  through  the  foramen 
magnum,  into  the  cranium,  penetrating  the  dura  mater  a 

Fib.  119  repreientt  the  Circla  of  Willii,  lumundins  tha  Sella  Turcka. 
1  Vertebral  arterin.  3  The  two  anterior  apinal  bnnehet,  forming  a  liagt* 
trunk.  3  Poalerior  ipioal  arterj,  4  Poalerior  meoiDgeal.  S  Inferior  een- 
bellar.  6  Buittr  artei7.  T  Superior  cerebellar  arterj.  B  Potterior  car«- 
bnl.  9  Pfwterior  communicating  branch  of  internal  carotid.  10  Internal 
carotid.  11  Ophthalmic  arterj.  19  Middle  and  cerebral  arterj.  13  Anterior 
cerebral  arteriei.     M  Anterior  communicatins  artery. 
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^  little  above  the  condyles  of  the  occipital  bone.  In  the 
eratiiDm  they  are  seen  on  the  under  surface  of  the  medulla 
oblongata,  approaohing  each  other  till  they  reach  the  pos- 
terior part  of  the  pons.  At  this  point  they  unite  into  a 
common  trnnk  called  the  basilar  artery. 

The  vertebral  arteries  in  their  course  send  off  small  ar- 
teries to  the  membraaes  of  the  spinal  marrow  and  adjacent 
miucles,  and  at  their  superior  extremity  they  give  off  three 
important  branches,  the  anierior  and  posterior  spinal,  and 
M^rtor  cerdttUar  arteries.  The  anterior  and  posterior 
^ina],  as  elsewhere  stated,  are  two  long  and  delicate 
branches,  the  one  in  front,  the  other  behind  the  spinal 
cord,  mnning  the  entire  length  of  this  organ  and  giving 
off  branches  to  the  several  spinal  nerves. 

The  basilar  artery,  formed  by  the  junction  of  the  two 
vertebrals,  is  situated  on  the  median  line  of  the  pons,  send- 
ing many  fine  branches  into  its  substance,  and  at  its  upper 
edge  giving  off  four  branches,  two  to  each  side,  the  superior 
etrtheUar  and  posterior  cerebral  arteries.  The  former  wind 
round  the  crura  cerebri,  send  a.  branch  with  the  seventh 
pair  of  nerves  into  the  internal  auditory  foramen  and 
finally  distribute  themselves  ui)on  the  upper  surface  of  the 
cerebellum,  anastomosing  with  the  inferior  cerebellar  arte- 
ries. 

The  posterior  cerebral  are  much  larger  branches,  and 
separated  from  the  latter  at  their  origin  by  the  third  pair 
of  nerves.   They  receive  thu  posterior  communicating  hniiich 
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BLOOD-VESSBIS  OV  THE  HEAD  ] 


'  'I'llkin  KtWEBICAL  OBDEL 


The  external  aad  internal  carotid,  and  vertAral  arteriea, 
are  the  great  sources  which  supply  the  head  with  blood. 

Flo.  120.  The  external   and  t»- 

temal  carotids  arise  from 
the  commoii  carotids  in 
the  Deck,  opposite  to  the 
space  between  the  os-hjr- 
oides  and  the  thyroid 
cartilage.  The  external 
\  carotid  ascends  iromthii 
origin  to  the  neck  of  the 
lower  jaw,adjaceiit  to  the 
meatus  auditorias  eztei- 
nus.  It  is  crossed  near  its 
origin  by  the  lingual 
nerve;  also  by  the  di- 
gastric and  stylo-hyoid 
mu8clea,andiBcoTeredin 
front  by  the  platysma, 
and  superficial  fascia. 
Its  upper  extremity  is  imbedded  in  the  substance  oi  the 
parotid  gland.    It  gives  off  the  following  branches : 


lofcrior  palatioe. 
Submtiillarj. 
Sutt-menlal. 
Inferior  Iab[a1. 
Inferior  coronarj. 
Superior  coronarj. 


Flo.  ISO  repreienls  th«  branchea  of  tbs  Eslernat  Corotid  Artery.  •  Arle- 
ria-iDaominita.  i  CommoD  carotid,  c  Bifurcation  of  comniOD  carotid.  4 
EUtemal  carotid,  t  Internal  carotid  arlerj.  /  Superior  thjroid.  g  Ltngual. 
k  i  Facial,  j  Submental,  k  Continualioa  of  facial.  I  hi  Inferior  and  lupo- 
rior  coronary  arteries,  n  Nual  or  angular  branch,  d  Estemal  carotid  con- 
tinued, p  Internal  maiillary.  g  Temporal,  r  Posterior  auiicular.  $  Occip- 
ital artery. 


Hyoid. 

Doraali*  lincuR. 
Sublingual. 

Baoine,  wbicb  ii  the  continued  trunk 
of  lineal. 
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Hiddle  temporal. 

Aster  wr  tempon]. 


(Pig.  131.) 
Tjmptiiic  branch. 
Greater  or  middle  meniiipwl. 

lofertor  deaUl,  or  uaxillaij. 

pMterior  deep  temporal. 

Muteteric. 

PteiJROid. 

Buccal. 

Anterior  deep  temporal. 

Superior  dental,  or  alieolar. 

iDferior  orbilar. 

Superior  palatiae. 

Supeiior  pharyngeal. 

Spheao-pitalbe. 


The  8tq>erior  thyroid  is  the  first  branch  of  the  external 
carotid,  and  descends  to  be  distributed   principally  to  the 
ri8.  191.  thyroid  gland.     As  it  is  con- 

nected with  tlie  nock,  we  defer 
any  further    notice  of  it  till 
'  that  part  of  the  body   cornea 
under  examination. 

The  lingual  aiiery  arisce  inst 
above  the  latter,  and  passes 
inward  above  the  os-hyoides 
to  the  base  of  the  tongue.  It 
ia  covered    at   its   origin    by 
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The  hyoid  is  tlie  first  branch  and  supplies  the  parts  abore 
the  os-hyoides. 

The  dorsalis  linguoe^  the  second  branchy  ascends  to  the 
dorsum  of  the  tongue  supplying  the  base  of  this  organ,  the 
fauces  and  the  vdum. 

The  svblingual  is  the  third  branch,  and  sends  branchei 
to  the  sublingual  gland,  the  mylo-hyoid  muscle,  and  the 
mucous  membrane ;  this  sometimes  comes  from  the  facial 

The  canine  forms  the  continued  trunk  of  the  lingual,  and 
advances  forward  between  the  genio  hy(hglo88U8  and  Ivk- 
gualisy  to  the  tip  of  the  tongue,  sending  off  branches  on 
either  side  as  it  proceeds  forward. 

The  facial  artery  arises  a  few  lines  above  the  lingual, 
opposite  the  os-hyoides,  ascends  behind  the  digastric  mui- 
cle  to  the  base  of  the  lower-jaw,  a  little  anterior  to  its  angle, 
above  and  closely  connected  with  the  sub-maxillary  gland. 
It  mounts  over  the  lower  jaw  anterior  to  the  masseUr  mitf- 
de^  then  ascends  to  the  angle  of  the  mouth,  and  still  upward 
to  the  angle  of  the  eye,  where  it  terminates  by  anastomosing 
with  the  ophthalmic  branch  of  the  internal  carotid. 

Its  branches  are : 

The  inferior  palatine  which  ascends  by  the  side  of  the 
pharynx,  between  the  stylo-glossus  and  stylo-pharyngens 
muscles,  to  supply  the  tonsils  and  velum,  and  anastomoses 
with  the  superior  palatine  from  the  internal  maxillary. 

The  sulmwciUary  sends  off  several  branches  to  the  sub- 
maxillary and  adjacent  lymphatic  glands. 

The  svb-mental  comes  off  at  the  base  of  the  lower  jaw  and 
proceeds  forward  upon  the  mylo-hyoid  muscle,  above  the 
anterior  belly  of  the  digastric  to  the  chin,  supplying  these 
muscles  and  anastomosing  with  its  fellow  of  the  opposite 
side,  and  with  the  inferior  dental  and  inferior  labial  arte- 
ries. 

The  next  branch  is  the  inferior  labial^  given  off  after  the 
facial  has  made  its  curve  upon  the  face.  This  supplies  the 
muscles  and  integuments  of  the  lower  lip. 

At  the  angle  of  the  mouth  is  the  inferior  coronary.  This 
sometimes  supplies  the  place  of  the  inferior  labiaL 
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A  little  liigher  is  the  Btgaerior  coronary.  Both  these 
ecnirse  sloog  the  margins  of  the  lips,  close  to  the  iducoiib 
membrane,  sending  many  branches  to  the  Bubstance  of  the 
lips,  and  forming  by  anastomosis  with  their  fellows  of  the 
opposite  sides,  a  complete  circle  round  the  mouth. 

The  lateralia  nasi  is  the  next  in  order,  supplying  the  side 
and  dorsum  of  the  nose ;  while  the  angnUaria  is  the  termi- 
natiug  branch  of  the  iacial,  anastomosing  with  the  nasal 
branches  of  the  ophthalmic.  This  artery  in  its  ascent  ia 
connected  by  anastomosis  with  the  lingual,  the  inferior 
dental  as  it  escapes  from  the  anterior  mental  foramen,  the 
traasverse  iacial  and  inferior  orbitar  arteries. 

The  inferior  or  ascending  pharyngeal  artery  is  one  of  the 
smallest  branches  of  the  external  carotid,  and  varies  in  its 
origin.  It  mostly  arises  opposite  to  the  lingual,  sometimes 
higher  up,  and  occasionally  springs  from  one  of  the  other 
branches.  It  ascends  on  the  side  of  the  pharynx,  covered 
by  the  stylo-pharyngens,  to  the  base  of  the  skull,  where  it 
divides  into  its  two  principal  branches,  the  pJiaryngeal  sup- 
plying the  pharynx,  tonsils,  palate,  and  Eustachian  tube, 
and  the  poeterior  meiungeal  passing  through  the  foramen 
lacerum  posterius,  and  distributed  upon  the  dura  mater  at 
the  base  of  the  brain. 

The  ocaj^al  artery  arises  opposite  the  facial,  proceeds 
backward  behind  the  digastric,  the  sterno-mastoid,  and 
trachclo-mastoid  miiscles  along  the  groove  within  the  mas- 
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little  above  the  occipital,  not  unfrequently  in  common  with 
it ;  it  ascends  behind  the  parotid  gland,  between  the  mas- 
toid process  and  the  meatus  auditorius,  supplying  the  in- 
teguments of  the  posterior  ear  and  scalp.  Some  of  the 
branches  are  seen  to  pass  through  the  pinna  to  the  anterior 
surface  of  the  ear.  Its  only  branch  having  a  name,  is  the 
stylcHmastoid,  This  enters  the  stylo-mastoid  foramen,  and 
distributes  branches  upon  the  aqueduct  of  FallopiuB  and 
the  tympanum. 

The  temporal  artery  (Fig.  120)  is  one  of  the  terminating 
branches  of  the  external  carotid.  It  ascends  through  the 
substance  of  the  parotid  gland,  over  the  root  of  the  zygoma, 
in  front  of  the  meatus  auditorius,  about  an  inch  and  a  half 
above  the  zygomatic  arch,  where  it  terminates  by  dividing 
into  an  anterior  and  posterior  branch.  Its  branches  are 
the  anterior  auricular  to  the  anterior  part  of  the  pinna. 
The  transvei^ae  facial  passes  horizontally  upon  the  face 
below  the  duct  of  Steno,  crossing  the  masseter  muscle  to  be 
distributed  to  the  adjacent  muscles  and  integuments,  and 
anastpmosing  with  the  facial  and  infra-orbitar  arteries. 
This  artery  often  arises  from  the  external  carotid.  The 
middle  temporal  passes  through  the  temporal  fascia  and 
supplies  the  temporal  muscle.  The  anterior  temporal^  one 
of  the  terminating  branches,  goes  forward  to  the  os-frontis, 
supplying  the  muscles  and  integuments  in  this  region  and 
anastomosing  with  its  fellow  of  the  opposite  side,  and  with 
the  supra  orbital  arteries.  The  posterior  temporal,  the  other 
terminating  branch,  proceeds  backward  and  upward,  anas- 
tomosing with  the  posterior  auricular  and  occipital  arteries. 

The  internal  maxillary  artery  (Fig.  121)  is  the  remaining 
terminal  branch  of  the  external  carotid.  It  is  the  great 
artery  supplying  the  mouth  and  the  whole  of  the  dental 
apparatus. 

Dissection. — Saw  the  zygomatic  arch  through  at  both 
ends,  and  turn  it  down  with  the  masseter  muscle ;  divide 
the  tendon  of  the  temporal  muscle  from  its  insertion 
into  the  coronoid  process ;  divide  the  ramus  about  its  cen- 
tre and  disarticulate.    Eemove  the  jaw  with  the  external 
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pterygoid  mmcle,  when  thia  artery,  with  the  deep  hranches 
of  the  inferior  mtudllary  nerve,  will  bo  exposed. 

This  artery  commences  in  the  substance  of  the  parotid 
gland,  opposite  the  meatus  auditorins  externus ;  passes 
horizontally  inward  behind  the  neck  of  the  lower  jaw, 
between  it  and  the  internal  lateral  ligament,  and  between 
thfl  inferior  dental  and  gustatory  nerves,  to  the  space  be- 
tween the  pterygoid  muscles ;  at  this  point  it  passes  either 
between  these  muscles,  or  winds  over  the  pterygoideua 
extemns,  describing  a  tortuous  course  forward,  inward,  and 
somewhat  upward  to  the  tuberosity  of  the  superior  maxil- 
lary bone,  upon  which  it  makes  a  considerable  curve,  and 
then  dips  down  into  the  pterygo-maxillary  fossa,  where  it 
terminates.    Its  branches  are  as  follow : 

A  tt/ngaanie  branch,  which  passes  through  the  glenoid 
fissure  to  the  tympanum,  and  also  supplies  the  temporo- 
mazillary  articulation.  The  greater  meningeal,  or  middle 
artery  of  the  dura  mater,  coming  off  behind  the  neck  of  the 
lower  jaw,  ascends  to  the  foramen  spinalc  of  the  sphenoid 
bone,  through  which  it  passes  into  the  cranium,  and  there 
divides  into  an  anterior  and  a  posterior  branch,  which 
diverge  and  occupy  the  grooves  on  the  internal  surface  of  the 
parietal  and  temporal  bones,  supplying  the  dura  mater  and 
the  anterior  cranial  bones,  Tlie  Cesser  meningeal  passes 
through  the  foramen  ovale  to  the  dura  mater,  and  is  often  a 
branch  of  the  greater.     The  inferior  dental  or  maxillary,  as 
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The  posterior  deep  temporal  arises  next  in  order;  it  is  con- 
cealed by  the  external  pterygoid  and  temporal  muscle^  and 
is  distributed  to  this  latter  muscle. 

The  pterygoid  arteries  come  next ;  they  vary  in  number 
and  size^  and,  as  their  name  implies,  supply  the  pterygoid 
muscles. 

The  masseteric  and  the  btuxxd  go  to  the  masseter  and 
buccinator  muscles,  and  also  give  branches  to  the  lining 
membrane  of  the  mouth.  The  buccal  sometimes  comes 
from  the  superior  dental,  or  the  next  branch  in  order. 

The  anterior  deep  temporal^  which  comes  off  just  before 
the  internal  maxillary,  enters  the  pterygo-maxillary  fossa, 
and  ascends  to  be  distributed  upon  the  temporal  muscle, 
anastomosing  with  the  posterior  and  middle  deep  temporal 

The  superior  dental  or  alveolar  comes  off  next^  and  has 
been  stated,  in  noticing  the  vessels  supplying  the  teeth,  to 
wind  round  the  tuberosity  of  the  superior  maxillary  bone, 
sending  branches  through  the  posterior  dental  canals,  to 
the  molar  teeth,  and  to  the  lining  membrane  of  the  an- 
trum ;  it  then  proceeds  forward  along  the  alveoli,  supply- 
ing them  and  the  gums. 

The  inferior  orbital  arises  at  the  upper  part  of  the  pterygo 
maxillary  fossa,  and  after  sending  a  few  branches  into  the 
orbit,  through  the  spheno-maxillary  fissure,  it  enters  the 
infra  orbitar  canal,  in  company  with  the  infra  orbitar 
nerve,  and  on  arriving  near  the  anterior  orifice  of  this 
canal,  it  sends  downward  a  branch  to  supply  the  incisor 
and  canine  teeth,  and  lining  membrane  of  the  antrum. 
It  finally  emerges  at  the  infra  orbitar  foramen,  anasto- 
mosing with  the  ophthalmic  and  facial  arteries. 

The  superior  palatine  also  comes  off  in  the  pterygo-max- 
illary fossa,  and  descends  to  the  posterior  palatine  canal, 
distributing  branches  to  the  soft  palate;  it  then  curves 
forward,  in  a  groove,  upon  the  hard  palate,  internal  to  the 
alveoli,  giving  off  ramifications  to  the  lining  membrane  of 
the  roof  of  the  mouth,  and  proceeds  to  the  foramen  in- 
cisivum,  to  anastomose  with  the  spheno-palatine  or  nasal 
artery. 
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The  attperior  pharyngeal,  or  ptcrygo-palatine,  is  sometimes 
a  branch  of  the  latter,  and  Bupplies  the  apper  part  of  the 
pharynx  and  Eastachian  tahe.  Tlie  apkeno-palatine,  or 
neual,  is  the  terminating  trunk  of  the  internal  niaxillarj, 
aad  passes  along  with  the  nerve  of  the  same  name,  through 
tlic  spheno-palatine  foramen,  into  the  nose,  where  it  divides 
into  two  hranches — one  going  to  the  septum,  the  other  to 
the  middle  and  lower  turhinatcd  hones,  and  their  mucous 
membrane, 

Nai*!. 
■.  (Fig.  119.)  Frontal. 

Tyapinic  bnmch.  Anterior  cerebral. 

Anterior  QuniDEeiJ.  "^'''"^  OErebr.!. 

Ophlhdmic-ito  bRiDchei.  Posterior  communicating. 

LKbrjmal.  Choroideao, 

Central  arlerj  of  the  retina. 

Supra- orbital. 

Short  ciiisrj. 

LonK  ciliary. 

M  uicular. 

Po*terlor  elbmoidal. 

Anterior  ethmoidaL 

Palpebral. 

All  these  vessels  have  been  described  under  tlio  respect- 
ive heads  of  Blood-vessels  of  tlie  Brain  and  Eye,  which  see. 
The  veins,  corresponding  to  the  branches  of  the  external 
carotid,  have  both  a  similar  course  and  name,  so  that  a 


Posterior  spinal. 
Anterior  spinal. 
Inferior  cerebellar- 
Basilar — formed   bj  Junction  of  tvo 

rerlebral.     Its  brancbej  are, 
Superior  cerebellar. 
Posterior  cerebral. 
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KITSCLES  OF  THE  HEAD. 


First  Group— three  musdes : 

Superior  auris,  or  Atiollens  aurem. 
Anterior  auris,  or  Attrahens  aurem. 
Posterior  auris,  or  Retrahens  aurem. 

Second  Group—five  museUi : 

Tragicus. 
Antitragicus. 
Helicis  major. 
Helicis  minor. 
Transrersalis  auris. 

Third  Group — three  musclet : 

Stapedius. 
Tensor  tympani. 
Laxator  tympani. 

Third  Class — eleven  muscleSf 

Those  of  the  Eye  and  •Appendages,  are 
arranged  in  two  groups — one  of  which 
acts  on  the  appendages,  the  other  on 
the  ball  of  the  eye. 

First  Group—five  mtuelea  : 

Occipito-Frontalis  —  its  palpebral  in- 
sertion. 
Corrugator  supercilii. 
Levator  palpebrae  superioris. 
Orbicularis  palpebrarum. 
Tensor  tarsi. 

Second  Group — six  muscles: 

Rectus  superior,  or  Levator  oculi. 
Rectus  inferior,  or  Depressor  oculi. 
Rectus  intcrnus,  or  Adductor  oculi. 
Rectus  externus,  or  Abductor  oculi. 
Obliquus  superior. 
Obliquus  inferior. 

Fourth  Class— /our  muscles, 

Those  of  the  Xose,  arranged  in  two 
groups : 


First  Group  "proper  to  the  M$e: 

Pyramidalis  nasi. 
Compressor  nasi. 

Second  Grovp — eommon  to  Uu  Mm 
•nd  upper  Lip  : 

Levator  labii  superioris  alaeque  nasi. 
Depressor  labii  superioris  aJ»que  nail 

Fifth  Class — fen  micseles, 

Those  of  the  Mouth,  arranged  in  fow 
groups : 

I%rst  Group'^one  muicU : 

Orbicularis  oris. 

Second  Group — two  museles  eommenti 
the  upper  lip  etnd  .Wse  .- 

Levator  labii  superioris  alseque  nasL 
Depressor  labii  superioris  alseque  nasi. 

Third  Group— two  mmecles: 

Levator  labii  inferioris. 
Depressor  labii  inferioris. 

Fourth  Group— five  muicUs : 

Levator  anguli  oris. 
Depressor  anguli  oris. 
Zygomaticus  major. 
Zygomaticus  minor. 
Buccinator. 

Sixth  Class — mwcles  qf  niattieotion. 

Which  act  on  the  lower  jaw,  and  are 
four  pair : 

Masscter. 
Temporal. 

Pterygoideus  externus. 
PterygoideuB  internus. 


BiLAxrom  or  ihb  motith  with  thi  bead.  437 

CHAPTER  VI. 

AKATOUCAL   AND  PHYSIOLOQICAL  RELATIONS  OP  THE  UODTH 
-fflTH  THE  DIFFERENT  PARIS  OF  THE  BEAD. 

The  mouth,  from  the  detailed  deecription  already  given, 
it  will  be  perceived,  is  a  very  complex  apparatus,  com- 
prising organs  of  the  greatest  varioty,  in  form,  size,  deli- 
cacy and  adaptation,  and  embodying  functions  equally 
Tarious  and  nseful,  as  seen  in  the  multitude  of  duties  they 
perform,  their  surprising  promptitude  and  harmony  of 
action,  and  their  universal  sympathy  and  relation  with  all 
the  various  parts  composing  the  head;  and  we  may  add 
the  rest  of  the  body  likewise,  as  we  shall  have  to  show  in 
the  proper  place.  So  close  and  so  essential  is  this  mutual 
relation  of  the  month  and  head,  that  they  cannot  exist 
separately. 

It  is  only  necessary  here  to  make  a  very  general  enu- 
meration of  these  relations  with  the  mouth,  so  as  to  impress 
especially  upon  the  dental  student  their  magnitude  and 
importance. 

The  month,  it  will  be  recollected,  consists  of  the  anatomi- 
cal elements  of  hone,  muscle,  blood-vessel,  nerve,  gland,  cdlu- 
lar,  mwcoiM  and  adipose  8/rec/ure;  which,  variimsly  combined, 
constitute  the  upper  and  lower  jaw,  the  teeth,  the  gums, 
the  tongue,  the  palate,  the  tonsils,  the  checks,  &&,  in  a 
all  tlie  parts  foiininjr  the  walls  of  tlu-  ciivitv  of  the 
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various  muscles  attached  to  it  and  the  head^  is  in  its  power, 
strength,  beauty  and  mechanical  contrivance,  incomparably 
superior  to  any  thing  in  human  mechanics.  The  teeth  have 
not  only  a  direct  connection  with  the  jaws,  but  by  means  of 
their  blood-vessels  and  nerves,  they  have  nearly  as  direct 
and  close  a  relation  with  the  brain  and  its  membranes,  the 
eye,  the  ear,  and  the  nose.  The  fifth  pair  of  nerves  come 
from  the  brain  and  send  branches  to  the  teeth,  jaws,  eyes, 
nose,  ears,  &c.,  endowing  the  whole  with  sensibility  to  pain, 
and  so  close  is  this  sympathy  manifested  between  the  teeth 
and  brain,  that  the  simple  act  of  teething  frequently  occsr 
sions  the  most  frightful  convulsions ;  while  cases  are  not 
wanting  to  show  that  irritation  of  this  same  set  of  nerves, 
from  decayed  teeth,  has  been  the  cause  of  tiodouloureuXj  ul- 
ceration of  the  eye,  photophobia,  blindness,  and  the  most 
excruciating  pain  of  the  ear.  The  internal  maxillary  artery 
is  the  principal  vessel  establishing  the  vascular  relationship 
between  the  mouth  and  brain,  and  other  parts  of  the  head 
and  face. 

In  congestion,  apoplexy,  and  delirium,  the  condition  of 
the  circulation  in  the  brain  is  reported  by  an  almost  similar 
state  of  the  circulation  in  the  mouth.  The  gums,  tongue, 
palate,  tonsils,  &c.,  by  the  same  kind  of  anatomical  rela- 
tionship of  blood-vessels  and  nerves,  display  each  their 
several  sympathies  with  the  other  portions  of  the  head. 

We  now  pass  to  the  second  division,  the  physiological  relor 
turns  of  the  mouth  with  the  different  parts  of  the  head. 

The  functioTis  of  the  mouth  have  been  stated  to  be  those 
oi  prehension^  mastication,  insalivation,  sitction,  deglutition^ 
and  speech;  functions  lying  at  the  very  foundations  of  life 
and  connecting  man  with  the  outer  world. 

The  first  series  of  these  functions  comprises  the  commen- 
cing stages  of  digestion^  which  comprehend  the  preparatory 
but  essential  elements  in  that  grand  and  fundamental  pro- 
cess of  nutrition,  which  not  only  builds  up  the  head  in  all 
its  different  parts,  and  supplies  its  daily  and  unceasing 
waste,  but  further  preserves,  with  an  ever  vigilant  and  un- 
tiring care,  all  its  various  relations  with  the  mouth,  and 
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extends  its  inflnenco  tliroaglioiit  the  whole  and  every  part 
of  the  body. 

The  last  mentioned  fanction  of  the  month,  speech,  is  more 
closely  related  with  the  hrain,  though  it  has  the  same  or- 
gans for  its  performance,  as  those  employed  in  the  above 
fnnctions  of  the  first  stages  of  digestion.  For  this  function 
is  impaired  when  the  teeth  are  lost,  the  palate  cleft,  the 
tonsils  swollen,  or  the  lip  cleft,  and  it  is  partially  or  entirely 
lost  in  congestion  and  apoplexy  of  the  brain. 


PART  THIRD. 
THE  LANGUAGE  OF  ANATOMY. 

II.  THE  TRUNK. 


PART  THIRD. 


IB    TRUNK. 


PASSIVE  OSQANS  OF  THE  TBUNK. 


Division. — 1.  Spim 


[  BONES. 
2.  Thorax. 


BECTION    I. 
THE   SPINE   OR   VERTEBRS. 

The  spine,  so  called  from  Ua  posterior  projecting  processes 
resemhling  thorns,  is  situated  on  the  posterior  median  line 
of  the  trunk,  and  is  composed  of  a  column  of  hones,  called 
vertebrce,  placed  one  above  the  other  in  a  regular  series  from 
top  to  bottom,  and  designated  the  vertebral  column. 

The  vertebrie  are  divided  into  true  &nA/alae.  The  twenty- 
four  movable  bones  are  the  true ;  the  sacrum  and  coccyx, 
which  assist  in  forming  the  pelvis,  the  false.  The  true  and 
false  vertebrffi  form  an  upright  rod  or  column,  having  four 
carvatures,  one  in  the  neck,  concave  behind  and  convex  in 
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allowed  to  the  cervical  and  lumbar 
portions  aeverally,  and  twelve  to  the 
back,  which  is  equal  to  the  other 
two  together. 

Common  cfiaradere  of  a  vertebra, 
Fig.  123. — Each  vertebra  consiBts  of 
a  body  and  processes.  The  tody  it 
the  anterior,  thick,  and  middle  por- 
tion, of  a  cylindrical  /orm.  and  Bym- 
metrical.  Its  surfaces  above  and 
below  are  flattened,  convex  in  front 
and  concave  behind.  Its  anterior 
and  posterior  surfaces  present  on* 
morons  foramina  for  the  passage  of 
the  vessels. 

The  processes  are  nine  in  nnmber, 
two  lateral,  four  oUiqae,  two  traM~ 
verse,  and  one  spinous,  which  are 
situated  upon  the  hack  and  lateral 
parts  of  the  body.  The  lateral,  one 
on  each  side,  are  seen  to  arise  by  a 
pedicle  from  the  posterior  part  of 
the  body.  They  proceed  backward 
in  the'form  of  an  arch,  expanding  in 
their  course,  forming  the  lateral 
boundaries  of  the  spinal  canal,  and 
uniting  posteriorly  in  the  spinous 
process.  At  the  body  these  processes 
are  grooved  superiorly  and  inferi- 
orly  into  a  notch,  which,  being  ap- 
plied to  a  corresponding  notch  in 
the  adjacent  vertebra,  is  converted 
into  4  foramen  called  the  interver- 

Fin.  133  rtpreMnU  •  tide  tlew  of  the  Spinal 

Column,  with  ila  curralurei  bdiI  ialemtl  ipongj 

Btructurc.    a  Adas,    t  Derilati.    c  Setenlh  ccis 

^   I  vieal  TcrUbra.    i  Twelfth  doraal  Tcrtcbra.    t 

Fifthlumbar.  yrira(ban«orthe»cniin.   fLaat  bone  of  sacrum.   fcCocejs. 

{  Spiaoiu  proceai.    j  j  iDterterlcbni  foramina. 
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lAral  foramen,  for   the  Fio.  123. 

passage   of   the   spinal 

nerves. 

The  »pinoti»  procese, 
formed  by  the  junction 
of  the  two  lateral,  ia 
•itaated  on  the  posterior 
median  line,  and  consti- 
tntes  the  moHt  project- 
ing part  of  the  vertebra. 
The  series  of  these  pro- 
cesses, one  ahove  the 
other,  presents  a  long 
and  ]iruminent  crest  be- 
hind, knon-n  as  the  fijnne.  

The  use  of  these  processes  is  to  give  nttitclimoiit  to  tendons 
and  muscles.  The  hxiTisverse  project  outward  from  the  lat- 
eral, nearly  at  right  angles,  and  also  give  attacltment  to 
muscles,  and  in  the  back  sustain  the  ribs. 

The  (Mique  or  articular  processes  are  two  on  each  side — 
one  superior,  the  other  inferior.  They  arise,  in  common 
with  the  transverse,  from  the  lateral.  Their  surliices  are 
smooth,  covered  with  cartilage,  and  articulated  with  simi- 
lar processes  upon  the  adjacent  vertebrie  above  and  below. 

The  body  and  processes  thus  arranged  hound  a  foiamen, 
which,  running  through  the  whole  series  of  vertebral  bones, 
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spinous,  two  for  the  transverse,  and  one  for  the  upper  and 
lower  surfaces  of  the  body. 

The  three  primary  centres  present  their  ossific  points 
about  the  seventh  or  eighth  week,  those  of  the  lateral  poN 
tions  being  observed  a  little  in  advance  of  the  body,  and  at 
birth  the  three  pieces  are  found  separate.    In  the  first  year 
union  begins  with  the  lateral  portions  and  at  their  poate- 
rior  part,  where  they  come  together  to  form  the  spinous' 
process,  and  during  the  third  and  fifth  year  with  the  body. 
The  osseous  nuclei  for  the  extremities  of  the  spinous  and 
transverse  processes,  are  seen  about  the  fifteenth  or  six- 
teenth year,  and  their  union   is  not  completed  till  tlie 
twenty-fifth  or  thirtieth  year. 

CERVICAL  VERTEBILffi — COMMON  CHARACTERISTICS. 

A      Fig.  124.    B  The  ccrvical  vertebrae occMpy thc 

superior  portion  of  the  column,  are 
seven  in  number,  and  are  the 
smallest  in  size.  The  superior  8n^ 
face  of  each  is  concave  from  side 
to  side^  and  bounded  by  a  vertical 
ridge;  the  lower  surface  is  concave  from  before  backward, 
and  has  a  ridge  at  the  anterior  edge.  The  lateral  processes 
are  narrow  and  long,  and  bound  a  large  and  triangular 
canal. 

The  spinous  process  is  htjid,  short  and  horizontal.  The 
transverse  is  short  and  perforated  at  its  base  by  a  foramen 
for  the  passage  of  the  vertebral  vessels.  Its  upper  surface 
is  grooved  for  the  cervical  nerves. 

Fia.  124,  A  represents  the  vpper  surface  of  a  Cervical  Vertebra.  1  Spinom 
process  bifurcated.  2  Lateral  lamina.  3  Superior  articular  process.  4  Po»> 
terior  surface  of  body.  5  Transrerse  process  bifurcated.  6  Anterior  surfaca 
of  body.  7  Extremity  of  superior  articular  process.  8  Vertebral  foramen 
for  spinal  marrow. 

Fia.  124,  B  represents  the  lower  surface  of  the  same  rertebra.  1  Spinous 
process  bifurcated.  3  Posterior  root  and  notch  of  transrerse  process.  5  Bi- 
furcation of  transverse  process,  and  the  process  showing  a  foramen  in  it  for 
giving  passage  to  the  vertebral  artery.  6  Body  of  vertebra.  7  Inferior  arii^ 
ular  process.    4  Foramen  for  the  spinal  marrow.   < 
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The  oblique  articular  procesaes  are  oval,  the  two  superior 
being  directed  upward  and  backward,  and  the  two  inferior 
downward  and  forward ;  the  surfaces  of  the  superior  are 
rather  conrex,  those  of  the  inferior  concave. 

CEKTICAL   VERTEBRA — ^ISDtVIDDAL  CHABAUTKRlbTICS. 

The  aflaa,  or  first  cervical  vertebra,  so  called  from  suj>- 
porting  the  head,  differs  from  the  rest  in  having  no  body 
nor  spinous  process,  and  consisting  simply  of  a  bony  ring. 
A  tubercle  marks  this  ring  on  its  anterior  portion ;  behind, 
on  the  same  part,  the  a  Fm.  125.  b 

surface  is  concave, 
smooth,  and  oval,  for 
articulating  with  the 
tooth-like  process  of  • 
the  axis  or  second 
vertebra.  The  upper  and  lower  edges  of  this  ring  are  fur 
the  attachment  of  ligaments.  The  posterior  arch  is  long, 
slender,  and  presents  a  tubercle  instead  of  a  spine,  upon 
the  upper  surface  of  which,  near  the  oblique  processes,  is  a 
groove  for  the  vertebral  artery,  in  making  its  curve,  to 
enter  the  brain.  It  also  receives  the  sub-occijiital  or  first 
cervical  nerve.  The  spinal  foramen  is  very  large,  and 
divided  by  the  transverse  ligament  into  two ;  the  anterior 
and  smaller  receives  the  odontoid  process,  the  posterior  and 
larger  contains  the  spinal  cord.    The  intervertebral  notches 
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inferior  are  circular,  nearly  flat,  and  suited  to  the  rotatoij 
motion.    The  transverse  processes  are  noted  for  their  grett 
length — projecting  much  beyond  those  below,  and  have  the 
foramen  at  their  base  for  the  passage  of  the  vertebral 
artery. 

The  aans,  or  second  cervical  vertebra,  is  also  called  tbe 

dentata  from  its  tooth-like  or  odontoid  process,  which  is  the 

Fio.  126.  peculiar  characteristic  of  this  vertebn 

This  process  arises  from  the  central  part 
of  the  superior  surface  of  the  body,  and 
ascends  vertically.  It  presents  some- 
what the  form  of  a  tooth — ^hence  its 
name.  Its  anterior  surface  is  smooth', 
j^-  i,^  and  articulates  with  the  anterior  arch  of 
the  atlas.  Its  posterior  is  also  smooth,  and  has  the  trans- 
verse ligament  in  connection  with  it.  Its  apex  is  pointed 
for  the  attachment  of  the  vertical  ligament,  and  upon 
each  side,  from  a  rough  surface,  originate  the  moderator  or 
Fio.  127.  check  ligaments.    This  process  is  the 

pivot  round  which  turns  the  atlas.  The 
spinous  process  is  long,  large,  and 
forked.  The  spinal  foramen  is  heart- 
shaped.  The  superior  oblique  processes 
are  seen,  on  each  side  of  the  odontoid, 
on  a  plane  anterior  to  those  below,  and 
are  smooth^  circular,  and  nearly  hori- 
zontal. The  inferior  look  forward  and  downward,  and 
are  flat.  The  transverse  processes  are  short  and  not 
bifid — tlie  body  of  this  vertebra  is  large.  The  cervical  ver- 
tebne  increase  gradually  in  size  to  the  seventh,  (Fig.  12T.) 
The  seventh  cervical  is  called  vertebra proniinenSy  from  its 

Fio.  126  represents  the  Dentata  or  secoDd  bone  of  the  Vertebne.  a  Body. 
h  Odontoid  process,  e  Articular  face  for  atlas,  d  Foramen  for  Yertebrtl 
artery,  e  Spinous  process.  /  Inferior  oblique  process,  g  Superior  oblique 
process. 

Fig.  127  represents  the  seventh  cerYical  vertebra,  seen  from  below.  1 
Spinous  process.  2  Vertebral  foramen.  3  Articular  process.  4  Lateral 
lamina.  5  Foramen  for  vertebral  artery  and  vein.  6  Germ  of  the  accesioxy 
rib.    7  Supemumerarj  rib  at  its  styloid.    8  fiody. 
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lang  Bpinoas  process,  wbich  projects  beyond  all  the  rest 
ud  ia  readily  felt  Iteneath  the  skin,  ends  in  a  tuhercle 
tad  is  not  bifurcated,  and  gives  attachment  to  the  liga- 
mentnm  nuchae.  Ita  transTerse  processes  have  no  foratoina, 
or  if  there  be  any,  they  are  small  and  transmit  only  a  vein. 

PBCCUARmSS  07  DSVELOPMENT  IS  TEE  CEBVICAL  YUUEBRS. 

The  attos,  instead  of  the  usual  three  primary  ossific  cen- 
tres, is  seen  to  have  four  and  sometimes  fire ;  one  for  each 
lateral  portion,  one,  occasionally  two,  for  the  anterior  arch, 
and  one  for  the  centre  of  the  posterior  arch.  The  lateral 
centres  unite  with  the  posterior  centre  during  the  second 
and  third  years,  and  with  the  anterior  about  the  fifth  or 
uxth  year.  The  axis  is  found  with  five  centres  of  ossifica- 
tion, two  for  the  odontoid  process,  one,  Bomctimes  two,  for 
the  body,  and  one  for  each  lateral  part.  The  body  and 
odontoid  process  begin  ossifying  about  the  sixth  month,  and 
are  found  united  about  the  third  or  fourth  year.  Tlie  lat- 
eral portions  unite  soon  after  birth,  and  join  tlie  body 
about  the  fourth  or  fifth  year. 

The  seventh  cervical  vertebra  is  found  to  have  the  anterior 
portion  of  its  transverse  process  frequently  presenting  a 
separate  osseous  centre  about  the  second  or  sixth  month, 
which  unites  with  the  body  about  the  fifth  or  sixth  year. 
Separate  ossific  centres  have  also  been  noticed  in  the  trana- 
verse  processes  of  the  second,  fifth  and  sixth  cervical  verte- 
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-     ,««    •»  pression  for  the   other  lial£ 

A      Fio.  138.    tB  i.,        ,    ,       1 

The   lateral  processes   ai« 

bro€uL    The  spinous  are  trian* 

gular,  long,  ending  in  a  tah6^ 

gg  cle  and  bending  downward  so 

ff  as  to  overlap  each  other.    The 

oblique  processes  are  vertical— 
the  superior  facing  directly  backward — the  inferior  as  di- 
rectly forward.  The  spinal  foramen  is  round  and  largOL 
The  transverse  processes  are  directed  backward,  are  large 
and  long,  and  have  their  front  surfaces  at  the  extremitiei 
smooth,  for  articulation  with  the  tubercle  of  the  ribs.  This 
is  true  of  all  except  the  last  two ;  they  have  no  articulating 
surfaces.  The  intervertebral  foramina  for  the  nerves  ais 
large. 

DOBSAL  VEBTEBR^B — ^INDIVIDUAL  CHARACIEBIBIIOB. 

The  first  and  the  last  two  dorsal  present  individual  pecu- 
liarities. The  first  has  a  full  articulating  surface  on  each 
side,  and  receives  the  whole  head  of  the  first  rib,  and  ako 
has  at  its  inferior  edge  a  half  articular  surface  for  the  half 
head  of  the  second  rib.  The  flatness  of  the  body  and  its 
projecting  spinous  process  resembles  it  to  the  cervicaL  The 
three  lower  dorsal  approximate  in  their  appearance  to  those 
of  the  loins.  They  l;v&ve  full  depressions  in  the  middle  and 
sides,  for  their  corresponding  ribs,  and  the  last  two  have 
no  articular  surfaces  on  their  transverse  processes.  The 
tenth  dorsal  has  occasionally  on  its  transverse  process  the 
articular  face. 

LUMBAR  VERTEBIUB — COMMON  CHARACTERISTICS.   (Fig.  129.) 

The  lumbar  vertebraa  are  five  in  number;  occupy  the 
lower  part  of  the  column,  and  are  much  the  largest  in  %vii 

Fio.  128,  a  represents  a  dorsal  rertebra  seen  from  abore.  1  Spinous  pro* 
cess.  2  Transrerse  process.  3  Articular  facet  for  the  articulation  of  the  rib. 
4  5  Articular  process  and  notch.    6  7  Body.    8  Foramen  for  spinal  marrow. 

Fig.  128,  B  represents  a  side  riew  of  the  same  vertebra.  1  Body.  2  A> 
tioular  face  for  head  of  the  rib.  3  Superior  articular  process.  4  5  TransTent 
process  and  articular  face.  6  Spinous  process.  7  Inferior  articular  proceti. 
8  Notoh,  intenrertebral. 
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of  an  the  trne  Tertebm  The  bodies  are  deeper 
Wore  than  behind,  and  broad  transrerBely. 
The  superior  and  inferior  Korfacee  are  fiat  and  * 
vnl,  having  projecting  and  hard  edges.  The 
interrertebral  notches  are  very  large,  especial- 
ly the  lower — the  spinal  foramen  is  triangular 
or  oral,  and  larger  than  in  the  dorsal.  The  sptTums  pro- 
eeta  is  broad,  thick,  and  short,  ending  in  a  rongh  border. 
The  oblique  processes  are  vertical — the  superior  being  con- 
eave  and  looking  inward — the  inferior  convex  and  looking 
outward  and  forward.  The  transverse  are  long,  slender,  and 
stand  at  right  angles.  The  fifth  or  last  lumbar  vertebra 
is  somewhat  peculiar  in  having  its  body  of  greater  size, 
deeper  generally  in  front  than  behind,  so  as  to  give  some- 
thing of  the  wedge  shape ;  in  its  transverse  processes  being 
thick,  short,  and  round,  and  in  the  spinal  foramen  being 
larger. 

The  false  or  pelvic  vertebrce  consist  of  the  sacrum  and 
CDCC^ 

The  sacrum  is  aititated  at  the  lower  part  of  the  true  ver- 
tebra, occupying  the  posterior  and  superior  portion  of  the 
pelvis.  Its  form  is  triangular,  and  its  position  is  like  that 
of  a  wedge,  its  base  being  above,  and  apex  below — having 
the  innominata  laterally — the  lumbar  vertebra  upon  its 
superior,  and  the  coccyx  on  its  inferior  portion.    This  bone. 
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all  smooth,  fannel-ebaped,  and  have  their  orifices  looking 
outward.  The  anterior  projecting  edge  of  the  upper  bone 
of  the  sacrum  is  called  its  promonUnry, 

A        Tin.  130.        B  Ihe  poBtertor  avifaoe  iM 

rough  and  convex ;  on  iti 
'  middle  line  four  promi- 
neoces  are  observed  cw- 
reeponding  to  spinoni 
processes,  which  are  not 
nfrequentlj  seen  united 
into  a  single  ridge  or 
crest  The  fourth  and 
fifth  spines  are  generally  deficient,  leaving  a  triangnlar 
space  which  is  simply  closed  by  ligaments,  and  in  place 
'  of  the  Bpine,  presenting,  on  either  side,  two  tubercles 
styled  comva,  which  unite  with  similar  cornua  from  the 
coccyx,  forming  foramina  for  the  passage  of  the  last  sacml 
nerve. 

On  either  side  of  the  spinous  processes  four  foramina 
arc  seen,  smaller  than  those  in  front,  transmitting  the  pos- 
terior sacral  nerves.  External  to  these  foramina,  a  row  of 
five  tubercles  is  noticed,  though  indistinct,  corresponding  to 
the  transverse  processes  of  the  true  vertcbrro ;  and  intcrntl 
to  these  foramina,  between  them  and  tlie  spinous  procoasei, 
another  row  of  indistinct  tubercles  is  seen,  regarded  aa 
analogous  to  the  oblique  processes. 

The  lateral  or  iliac  surfaces  are  rough,  irregular,  xai 
triangular,  having  their  superior  portions  broad  and  cov- 
ered with  cartilage  to  articulate  with  the  ilium.  Their 
inferior  surfaces  arc  thin,  and  give  attachment  to  the 
greater  and  lesser  sacro-ischiatic  ligaments. 

Fm.  130,  A  KpreMDta  a  front  Tiew  of  the  Sacrum.  1  Superior  articubf 
procBU.  9  Superior  surface  of  fint  lacral  Terlebra.  3  LBteial  aide  of  •*- 
crum.  4  Anterior  lurface  of  tba  bodiet  of  tlie  lacral  tertebra.  5  GrootN 
leading  to  the  anterior  lacral  foramioa.    16  Apes  of  lait  lacnl  Tertebra. 

Fia.  130.  B  represents  •  side  Tiew  of  the  Sacrum.  1  Superior  artkulsr 
procen-  3  Sacro  rertebral  angle.  3  Hollow  of  Uie  Mcrum.  4  Tennlnttioa 
of  stcnl  canal.  S  Articular  luifKe  for  coccjx.  6  8  8  Spiaoui  procciw*,  m 
etMt* 
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On  the  upper  avtfaee,  in  tlie  centre,  is  an  oval  articnla- 
ting  sarface  for  uniting  with  the  last  lumbar  vertebra.  On 
each  aide  of  this  is  seen  a  broad  triangnUr  expansioQ,  npon 
vhich  rests  the  psoas  magnns  mnecle,  and  lumbo-aacral 
nerre.  The  anterior  edge  of  this  expansion  is  continnons 
with  the  linea  ileo-pectinea.  Between  this  expansion  and 
the  oblique  process  is  a  groove  for  the  fifth  lumbar  nerve. 
The  lower  extremity  of  the  sacrum  is  truncated  and  pre- 
BentB  a  small  oval  surface  for  articulation  with  the  coccyx. 

The  structure  of  the  sacrum  is  mostly  spongy  and  cancel- 
lated, thick,  yet  very  light,  and  covered  by  a  thin  compact 
layer.  Its  devdopment  occurs  usually  from  twenty-one 
points  of  ossification ;  five  for  each  of  the  three  superior 
divisions,  one  for  the  body,  one  for  each  lamina,  and  one 
for  each  lateral  portion.  The  two  lower  divisions  have  each 
three  points,  one  for  the  body  and  one  for  each  lateral  por- 
tion. As  many,  however,  as  thirty-four  and  thirty-five 
points  of  ossification  have  been  observed.  Ossification  is 
observed  to  commence  in  the  bodies  of  the  three  upper  sa- 
cral vertebral,  about  the  eighth  or  ninth  week,  a  little  later 
than  that  of  the  true  vertebra),  in  the  two  lower  about  the 
fifth  month,  and  in  the  lateral  portions  from  the  sixth  to 
the  ninth  month.  The  anion  of  these  latter  with  the  body 
is  found  to  take  place  from  below  upward,  and  in  the  fol- 
lowing order :  the  fifth  piece  about  the  second  year,  and  the 
first  not  before  the  fifth  or  sixth  year.     The  epiphyses  are 
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articulating  with  the  sacrum.  Upon  each  side  of  the  base  at 
Fio.  131.  ^^  posterior  part,  a  small  process  or  oamu  ariaef 
to  unite  with  a  similar  one  upon  the  sacrum, 
forming  a  foramen  for  the  passage  of  the  fifth 
sacral  nerve.  The  three  lower  pieces  diminish 
in  size  to  the  last,  and  in  old  age,  as  already 
stated,  become  firmly  fused  together  and  also 
with  the  sacrum,  presenting  one  solid  piece. 

The  anterior  or  pelvic  surface  of  the  coccjx  is  smooth, 
concave,  and  marked  by  three  transverse  lines,  denoting  its 
original  separation  into  four  pieces.  This  surface  supporti 
the  rectum.  The  posterior  surface  is  rough,  presenting 
ridges  and  tubercles  to  which  ligaments  and  muscles  are 
attached. 

The  coccyx  is  light  and  spongy.  Its  development  is  from 
four  points,  one  to  each  piece.  Ossification  in  the  coccyx  is 
noticed  soon  after  birth  in  the  first  piece,  from  five  to  ten 
years  in  the  second ;  from  ten  to  fifteen  in  the  third ;  and 
from  fifteen  to  twenty  in  the  fourth  piece;  the  several  pieces 
unite  in  pairs — the  first  in  order  are  the  two  first  pieces, 
then  the  third  and  fourth,  and  lastly  the  second  and  third; 
and  between  forty  and  sixty  years  the  coccyx  becomes 
united  with  the  sacrum.  Its  union  with  the  sacrum  by 
fusion,  is  much  earlier  in  the  male  than  in  the  femala 

UaAHENTB  OF  THE  SPINE — COMMON  ARTICULATIONS  OF  THE 

VERTEBRAL  COLUMN. 

1.  The  anterior  vertebral  ligament,  C^ig*  ^32,)  as  its  name 
implies,  is  sittiated  on  the  front  surface  of  the  spinal  column, 
extending  from  the  axis  to  the  sacrum,  and  consists  of  fibres 
which  are  broad  and  strong,  increasing  in  breadth  as  they 
descend,  and  adhering  more  strongly  to  the  intervertebral 
matter,  than  to  the  bodies  themselves.  The  fasciculi  of 
this  ligament  vary  in  length  and  thickness.  The  super- 
ficial fibres  are  long  and  run  to  several  vertebras.     The 

Fio.  131  represents  a  front  riew  of  the  Coccyx.  1  Upper  articular  surface 
for  last  lumbar  rertebra.  9  Comu  of  coccjx.  3  Transrerse  process.  4  4  4 
Marfin  of  the  four  booes. 
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deep  ones  are  short  tnd  ex-  pFio.  m.' 

tend  simply  to  adjoiatng  ver- 
tebrse.  It  Ib  thiu  in  the  necb, 
thicker  in  the  back,  and  again  ' 
becomes  thin  in  the  loins.  The  - 
nse  of  this  ligament  is  to 
bind  together  the  several  ver- 
iehne,  find  prevent  over-ex- 
tension of  the  spine. 

2.  The  posterior  vertebral  ligament  (Fig.  133)  is  situated 
upon  the  back  part  of  the  bodies  of  the  epinal  column,  within 
the  canal,  and  extends  from  the  axis  to  the 
sacrum,  the  fibres  being  traced  still  higher 
to  the  cuneiform  process  of  the  os-occipitis, 
and  lover  to  the  coccyx.  This  ligament 
has  its  fibres  arranged  in  a  similar  manner  ^  I 
to  the  anterior,  consisting  of  short  and  long. 
It  is  broad  over  the  intwertebral  substance, 
to  which  it  is  also  more  adherent  It  is  i 
loose  upon  the  bodies,  being  separated  by 
the  veins  which  escape  from  the  large 
foramina  seen  on  this  surface.  This  liga- 
ment antagonizes  the  former  by  opposing  excessive  fiexion 
of  the  spine,  while,  at  the  same  time,  it  assists  in  bindii^ 
together  and  strengthening  the  several  vertebrfe. 
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Their  thickness  Tsrlea  in  different  parte.  In  the  neck 
and  loins  the  thickness  is  greater  before  than  behind — 
vhile  in  the  back  it  is  less.  The  Carres  of  the  spine  art 
dne,  in  great  measare,  to  this  sahstance.  A  transvena 
section  of  this  ligament  shows  its  fibres  to  run  in  a  concen- 
tric form,  being  rerj  close  and  compact  near  the  surface, 
and  as  they  approach  the  centre,  spaces  or  interstices  are 
left,  containing  a  soft,  pulpy,  semi-fiuid  substance,  vhila 
in  the  centre,  the  spaces  become  still  wider  and  more  cellu- 
lar, and  present  still  more  of  the  pulpy  matter.  This  cen- 
tral  pulpy  and  conical  body  is  a  movable,  elastic  futcrnm, 
upon  which  the  different  vertebrie  turn.  It  is  more  abun- 
dant, softer,  whiter,  and  more  transparent,  in  proportion,  in 
infancy,  than  tn  any  after  period.  In  old  age  it  diminishei 
liotb  in  quantity  and  elasticity,  which  accounts,  in  some 
measure,  for  the  stiffness  of  the  spine  in  old  people. 

The  use  of  the  intervertebral  ligaments  is  manifold. 
They,  in  common  with  those  just  described,  tie  the  several 
Tertebres  together;  they  help  to  form  the  spinal  canal, 
give  sockets  to  the  heads  of  the  ribs,  allow  the  flexibility 
of  which  the  spine  is  capable ;  and,  by  their  elasticity,  pre- 
serve the  spine  of  its  uniform  height :  they  also  lessen  the 
effects  of  shocks  from  concussion. 

4.  Ligamenda  sub/lava,  or  yellow  UgametUa,  (Fig.   134.) 
These  ligaments  close  the  spinal  canal  behind,  and  are 
Fib.  134.  situated  between    the    posterior 

arches   of   the   different  vertcbrB. 
They  are  found  between  all  the 
vertehrBB  from  the  axis  to  the  sa- 
crum.   They  are  in  purs,  on  each 
I  side  of  the  median  line,  and  are 
'  twenty-three  in  number.    They  ex- 
tend from  the  inferior  margin  of 
\  the  lamina  above,  to  the  superior 
margin  of  the  corresponding  one 
helow.    Their  structure  consists  of  yellow  elastic  tissue. 

Fig.  134  nprcwnblhe  Tcllow  LisameDU  (Itgamcata  flm.)  a  a  One  ptir 
«( tha  jflUuw  lipmeQti.    i  Capiulir  liganent  of  the  ona  lide. 
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dense,  very  strong,  and  having  the  fibres  vertical.  They 
appose  flexion,  and  by  their  elasticity  restore  the  spine  to 
its  erect  condition. 

6.  The  Supraspifwus  ItgametU  is  found  at  the  extremity 
of  the  spinous  processes,  from  the  last  cervical  vertebra  to 
the  sacnun.  In  the  neck  it  is  continued  on  to  the  occipital 
hone,  under  the  title  of  ligamentum  nuckce.  It  separates  the 
mnscles  on  either  side  of  the  median  line,  and  is  the  rudi- 
mentary structore^f  this  very  powerful  ligament  in  the 
lower  animals. 

6.  The  Interspinous  ligamenta  are  situated  between  the 
spinous  process  of  the  dorsal  and  lumbar  regions,  above  and 
below,  and  not  between  those  of  the  neck.  They  are  thin  in 
the  back,  and  thicker  and  strouger  in  the  loins,  and  have 
the  multifidns  apinte  muscles  attached  to  them. 

7.  The  Inter-transverse  ligameiUs  are  situated  between 
the  transverse  processes  of  the  lower  dorsal  and  lumbar 
vertebrie,  not  being  distinct  either  in  the  cervical  or  upper 
dorsal.     They  consist  of  thin  fibrous  membranes. 

8.  Articulation  of  the  oblique  processes. — These  processes 
have  an  irregular  capsule,  consisting  of  ligamentous  fibres 
not  fully  developed,  extending  from  one  bone  to  the  other. 
Their  articular  surfaces  are  covered  with  cartilage,  and 
connected  by  synovial  membranes. 

PBCCUAB  ARTICDLATIOMS  OF  THE  VERTEBBAL  COLUMK. 
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the  aoterior  tubercle  of  the  atlas ;  the  lecond,  deeper  thta 

this,  ia  hroad  and  membraDoos,  aad  exteads  from  the  ant^ 
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rior  margin  of  the  foramen  magnum,  to  the  anterior  aidi 
of  the  atlaa.  These  Ilgameata  are  covered  in  front  by  tlia 
anterior  recti  muscles,  and  behind  are  in  relation  with  the 
dura  mater. 

Theposterior  occijnto-a^tit<d  ligament  is  attached  sboTe  to 
the  occipital  foramen,  and  below  to  the  posterior  arch  of  the 
atlas.  It  is  composed  of  a  broad,  thin  and  weak  membrane, 
closely  adheres  to  the  dura  mater,  gives  passage  to  the  ver- 
tebral arteries  and  sub-occipital  nerres,  and  is  covered  bf 
the  posterior  recti  and  oblique  muscles. 

The  lateral  ligaments,  one  on  each  side,  extend  from  the 
transverse  process  of  the  atlas,  to  the  transverse  process  of 
the  occiput,  they  conaist  of  strong  fasciculi  of  fibres,  whidi 
expand  and  are  continuous  with  the  sheath  surrounding 
the  carotid  vessels  and  nerves  at  the  base  of  the  brain. 

2.  Articulation  of  the  aims,  or  dentata,  with  the  occiput. — The 
ligaments  connecting  the  axis  or  second  vertebra  with  the 

Fio.  135,  A  npnuDti  aa  matsrior  tIbw  of  th«  LlguneDtt  which  coDnect  Uw 
flnt  uid  Mcoiid  Tflitcbne  wilh  the  occiput.  «  Anterior  occipito-atloid  lip- 
mBDt  b  Anterior  uinulkr  ligimeot.  e  Where  loterior  rertebn]  lif^amoat 
bagln*.  d  t  Capiulu'  ligiment  of  oblique  proceues  of  ■tlu  uid  dcutati.  / 
Joint  batweeo  Bret  ud  leeoud  oarrieal  Tertebrc  g  Eztemtl  fibre*  of  enteiioc 
aonoUr  ligament. 

Fio.  135,  B  repretenti  a  poiterior  Tiaw  of  thellgaaeutB  which  connect  Iks 
Int  end  lecond  Tcrtebrs  with  the  occiput,  a  Atlai.  i  DeoUta.  c  Poeterier 
oeclplto-etloid  ligament  i  i  Capaular  ligament  of  oblique  proceuei  of  tti 
atlai  and  occipital  condylei.  ■  Ligament  between  the  Gnt  and  iceond  reit^ 
brv.  //  Lateral  fasciculi  of  thi«  latter  ligamenL  g  Fint  pair  of  the  jellow 
Ugamenti.  A  Captular  lig;aneat  between  the  obUque  procswct  of  the  leeond 
•nd  third  rertebne. 
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occiput,  ore  three,  the  middle  straight  and  two  moderator 
Ugaments.  The  middle  straight  ligament,  called  ocaptto- 
axoid  or  apparatus  ligameniosua  colli,  conBiflts  of  s  broad, 
thick  band  of  fibrea  which  extend  from  the  cuneiform  pro- 
cess, forming  the  foramen  magnum,  to  the  summit  of  the 
odontoid  process,  and  pass  on  behind  this  process  to  be  at- 
tached to  the  superior  central  Fio.  136. 
portion  of  the  transverse  liga- 
ment of  the  atlas — and  still  . 
lower  down  into  the  body  of  the  j 
second  vertebra  and  into  the 
bodies  of  the  third  and  fourth, 
where  thej  are  ,continnouB  with 
the  posterior  common  ligament. 

The  moderator  or  oblique  UgametUa,  (Fig.  136,)  called  also 
the  lateral  alar  or  check  ligameuts,  extend  from  each  side  of 
the  odontoid  process  obliquely,  upward  and  outward,  to  be 
attached  above  to  the  inner  edge  of  each  condyle. 

These  ligaments  are  short,  thick,  and  strong,  and  limit 
the  extent  of  rotation.  They  have  in  front  the  anterior 
occipito-atlantal  ligaments  and  some  cellular  tissue,  and 
behind  the  middle  straight  ligament. 

3.  Artioulalioii  of  the  atlas  with  the  aans  or  derUala. — The 
ligaments  of  this  articulation  are  five,  (Fig.  136.)  The 
trOMsverse,  aiUerior  and  posterior  atlanto-axoid,  and  two 
capsular. 
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descend  to  be  attached  to  the  body  of  tbe  axis,  presenting, 
as  seen  in  the  figure  above,  a  crucial  appearance.  The  use 
of  this  ligament  is  to  retain  the  qdontoid  process  and  the 
atlas  in  secure  connection  with  each  other. 

The  anterior  atlanto-dxoid  ligament  extends  from  the  ante- 
rior tubercle  and  arch  of  the  atlas  to  the  base  of  the  odon- 
toid process,  and  is  continuous  with  the  anterior  vertebral 
ligament.    It  is  strong  and  thick. 

The  posterior  ailarUo-axoid  is  situated  between  the  pos- 
terior arch  of  the  atlas,  and  the  lamina  of  the  axis ;  it 
corresponds  to  the  liganienta  svb-Jlava^  is  a  thin^  broad,  and 
weak  membrane,  but  not  elastic. 

The  capstdar  ligaments  are  two  in  number,  one  on  each 
side,  and  belong  to  the  oblique  processes  of  the  atlas  and 
axis.  They  surround  the  margins  of  these  processes,  and 
are  loose  enough  to  allow  freedom  of  motion.  They  are, 
like  all  the  oblique  articulations,  lined  with  synovial  mem- 
brane, which  occasionally  communicates  with  the  syno- 
vial membrane  of  the  transverse  ligaments  and  odontoid 
process. 

The  ligaments  of  the  false  vertebrae — the  sacrum  and 
coccyx,  will  be  noticed  along  with  those  of  the  pelvis. 

SECTION  n. 

THE  THORAX  OR  CHEST. 

The  chest  forms  the  upper  part  of  the  trunk,  and  is  com- 
posed of  the  sternum  and  costal  cartilages  in  front — the  ribs 
laterally,  and  the  dorsal  vertebrae,  which  have  already 
been  considered,  behind.  Its  form  is  conoidal,  flattened  in 
'  front,  rather  concave  behind,  and  convex  upon  the  sides. 
Its  summit  or  superior  portion  is  smaller  than  the  inferior 
or  base,  and  presents  a  very  oblique  opening ;  cordiform  in 
its  shape,  and  much  lower  in  front  than  behind.  The  base 
is  a  large  foramen,  bounded  by  the  lateral  and  posterior 
margins  of  the  lower  ribs  and  their  cartilages,  marking  the 
situation  of  the  diaphragm. 
The  sternum  (attpvov,  the  breast)  is  situated  on  the  me- 
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dian  line  at  the  front  part  of  the  thorax.  Ita  direction  is 
oMiquelf  downward  and  forward,  its  superior  end  being 
oonsequently  nearer  the  spine  than  the  inferior.  Its  upper 
portion  is  on  a  a  Fia.  137. 

level  with  the 
third  dorsal, 
and  its  lower 
with  the  elev- 
enth dorsal  ver- 
tebra. Its  ave- 
rage length  is 
six  inches. 

The  sternum, 
in  the  adult, 
consists  of  three  ] 

pieces — a  supe-  ^^^^^^^|^^^^s^^3  ^HV/ 
rior,middle,anA 
inferior,  which, 
in  old  age,  are 
often  fused  into  one.  The  evpcrior  hone  is  quadrilateral  in 
shape,  thick  and  broad  above,  narrow  below,  and  concave 
transversclj'  at  its  upjier  edge.  The  inferclavicnlar  liga- 
ment occupies  this  concavity,  at  either  end  of  which,  corre- 
Bponding  to  the  angles,  are  the  articular  cavities  for  the 
sternal  ends  of  the  clavicle.  Just  below  this  articulation 
is  a  depression  on  each  side  for  the  cartilage  of  the  first  rib. 
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the  upper ;  it  is  wide  in  the  centre,  and  narrow  at  either 
end;  its  sides  furnish  cavities,  complete  for  the  third, 
fourth,  fifth,  and  sixth  rihs,  and  half  cavities  for  the  second 
and  seventh  ribs.  These  cavities  approach  nearer  each 
other  as  they  descend,  so  that  the  sixth  and  seventh  are  in 
contact. 

The  inferixyTj  or  third  bone,  called  enaiform^  or  xiphoid 
cartilage^  being  usually  in  the  cartilaginous  state  in  the 
adult,  is  the  smallest  of  the  three  pieces.  It  is  thin,  and 
varies  much  as  to  form  and  stzCy  being  sometimes  pointed, 
sometimes  bifid,  sometimes  thick — ^looking  forward,  and 
then  backward,  and  occasionally  perforated  with  a  central 
foramen.  Its  base  is  united  to  the  lower  extremity  of  the 
middle  bone ;  its  sides  have  the  transverse  muscles  of  the 
abdomen  attached  to  them,  and  its  point  is  connected  with 
the  linea  alba. 

The  sternum,  as  a  whole,  has  its  anterior  surface  flat,  or 
a  little  convex — is  covered  by  the  aponeurosis  of  the  pecto- 
ral muscles — has  the  tendons  of  the  stemo  mastoid  muscles 
attached  to  its  superior  portion,  and  is  crossed  by  trans- 
verso  lines,  marking  its  original  divisions  into  as  many  as 
six  pieces. 

Its  posterior  surface  is  smooth,  somewhat  concave^  and 
covered  by  a  shining  periosteum.  It  also  presents  trans- 
verse lines,  though  not  so  distinct  as  those  in  front.  The 
structure  of  the  sternum  is  spongy,  covered  by  a  thin  com- 
pact layer.  Its  development  is  from  a  number  of  points 
varying  from  six  to  fourteen,  which  do  not  unite  till  late 
in  life.  The  osseous  centres  for  the  first  bone  of  the  ster- 
num are  one  or  two  in  number,  and  make  their  appearance 
during  the  fifth  and  sixth  montlis — those  of  the  second  and 
third  soon  after — and  the  fourth  at  the  close  of  foetal  life  or 
shortly  after  birth.  Ossification  of  the  ensiform  cartilage 
varies  from  the  second  to  the  eighteenth  year.  The  several 
pieces  of  the  sternum  commence  uniting  from  below  up- 
ward. The  fourth  and  third  are  seen  to  join  about  puberty, 
the  third  and  second  between  twenty  and  twenty-five,  and 
the  second  and  first  between  twenty-five  and  thirty  years. 
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The  ensifonn  cartilage  does  not  join  tlie  Bternmn  till  late 
ID  life,  alwut  forty  or  fifty  years.  It  artictdates  with  sixteen 
lioiies,  the  two  claviclea  and  seven  true  ribs  on  each  side. 

THB  SCBS,   (COSIX.) 

frhe  rihs  are  twenty-four  in  number,  twelve  on  each  side, 
and  are  divided  into  the  true  &jii/<d^e.  The  true  are  seven 
in  number,  extend  from  the  vertebrfe  to  the  sternum,  and 
are  called  vertebrosternal.  The  false  extend  from  the  ver- 
tebne  to  the  ribs,  and  are  called  the  vertebro-coetal  or  aster- 
noL  The  two  last  having  their  extremities  irce,  are  called 
Flo.  IK.  floating    ribs, 

and  are  the 
shortest  The 
ribspresentan 
arched  form, 
and  run  ob- 
liquely down- 
ward and  for- 
ward from  the 

Tertebrre  towards  the  Bternum.  They  increase  successively 
in  length  from  the  first  to  the  eighth,  and  then  diminish  to 
the  last.  The  breadth  diminishes  gradually  from  the  first 
to  the  twelfth. 

Common  ckaradera  of  the  Bibs. — Each  rib  consists  of  two 
extremities,  a  verfeln'al  and  sternal,  two  eurfaccs,  exfemal 
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by  the  middle  coato-iransverse  ligament    Its  npper  border 
has  a  ridge  for  the  attachment  of  the  arUerior  or  iniaid 
caato-transverse  ligament     The  tuberde  is  external  to  thi 
neck,  and  seen  on  the  posterior  under  surface  of  the  rib, 
about  an  inch  from  the  head.    It  consists  of  two  portions, 
an  internal  and  external.    The  former  is  smooth,  and  artica- 
lates  with  the  transverse  process,  the  latter  gives  attacV 
ment  to  the  external costo-ii'ansverseligsimcnt.     On  theoui* 
side  of  the  tubercle  the  rib  makes  a  turn  which  is  called  iti 
angle.    To  this  the  tendon  of  the  sacro  lutribalis  mysd/t'^a 
connected.    This  angle  increases  in  distance  from  the  tube^ 
de,  from  the  first  rib  downward  to  the  last,  where  it  is  not 
so  distinct..    The  anterior  or  sternal  extremity  is  hollow 
for  the  reception  of  the  cartilage.    Beyond  or  external  to 
the  angle,  is  the  body  or  shaft  of  the  rib.    Its  external  sur- 
face  is  convex  and  smooth,  and  gives  attachment  to  various 
muscles.    Its  internal  surface  is  concave  and  lined  by  the 
pleura.    Its  superior  margin  is  smooth  and  round,  and  givee 
attachment  to  the  intercostal  muscles.    The  inferior  is  thin 
and  sharp,  and  has  its  inner  side  grooved,  to  lodge  the  in- 
tercostal vessels  and  nerves,  and  for  the  attachment  of  the 
intercostal  muscles. 

Characters  peculiar  to  some  of  the  ribs. — The  fii'st  is  the 
shortest — it  is  flat,  strong  and  broad — ^lias  its  surfaces  pre- 

Fio.  139.  senting  upward  and  down- 

ward, instead  of  forward 
and  backward,  has  no  angle 
and  is  not  twisted.  Its  head 
has  but  one  articular  sur- 
face, and  is  not  divided. 
Tliere  is  no  groove  on  the 
inferior  or  rather  posterior 
edge.  On  the  central  part  of  the  upper  surface  there  is  a 
broad  and  shallow  fossa  for  the  subclavian  artery.  In  front 
of  this  is  a  slight  eminence  for  the  scalenus  anticus  muscle. 

Fio.  139  represenU  the  upper  surface  of  the  first  Rib.  a  Head,  h  Tuber- 
cle, c  Anterior  surface,  d  GrooTe  for  aubclayian  artery,  e  Groofe  for  subclt- 
Titn  Tein.  /  Anterior  extremitj  for  cartilage,  g  Tubercle  for  walenui  antioni. 
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The  second  rib  in  some  measure  resembles  the  first  in  hav- 
ing little  or  no  angle  or  twisting,  and  partly  presenting 
upward.  The  tenth  rib  has  but  a  single  articular  surface. 
The  eleventh  and  twelfth  have  likewise  but  one  articular 
face,  have  no  neck^  angle  nor  tuberosity,  and  are  pointed  at 
their  extremity. 

The  ribs  are  spongy,  with  a  thin  covering  of  compact 
matter.  Tlieir  development  is  from  three  points  of  ossifica- 
tion — one  for  the  body,  one  for  the  head,  and  one  for  the 
tuberosity.  Ossification  begins  in  the  body  of  the  rib 
sooner  than  in  the  vertebrae.  In  tlie  epiphysis  it  begins 
between  the  sixteentli  and  twentieth  years ;  and  complete 
union  of  all  the  parts  takes  place  about  the  twenty-fifth 
year.  Each  rib  articulates  by  its  head,  with  two  contigu- 
ous vertebrflB,  except  tlie  first  and  the  last,  which  articulate 
each  with  a  single  vertebra ;  each  unites  also,  by  its  ster- 
nal end,  with  the  costal  cartilage. 

Cartilages  of  tlie  Ribs, — The  costal  cartilages  are  of  the 
permanent  class,  and  are  regarded  as  part  of  the  skeleton 
of  the  chest.  They  are  situated  at  the  anterior  extremities 
of  the  ribs,  the  seven  uppermost  of  which  they  connect 
with  the  sternum.  The  first  is  short — the  rest  increase 
successively  in  length,  to  the  seventh ;  and  from  this  to  the 
last  they  diminish,  so  that  the  twelfth  has  merely  a  tip  of 
cartilage.  The  costal  extremity  of  each  cartilage  is  broader 
than  the  sternal.  The  depression  in  the  end  of  the  rib 
receives  the  former,  while  the  cavities  along  the  sides  of 
the  sternum,  receive  the  latter,  Their  anterior  surface  is 
convex,  and  gives  origin  to  the  great  pectoral  muscle.  The 
posterior  is  concave  and  lined  partly  by  the  pleura.  Their 
margins,  like  the  ribs,  bound  the  intercostal  spaces,  and 
give  attachment  to  the  internal  intercostals.  The  first  cos- 
tal cartilage  is  short,  broad,  and  descends  obliquely  down- 
ward in  the  direction  of  the  first  rib;  the  second  and  third 
are  nearly  horizontal;  the  rest  ascend  more  and  more.  The 
three  superior  cartilages  of  the  false  ribs  are  blended  the 
one  with  the  other,  and  the  two  lower,  as  already  stated, 
are  free  and  floating. 
30 
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These  cartilages  are  the  longest  in  the  body ;  thejr  ire^ 
in  middle  life,  fi^At^^yZean&Iey  and  extremely  e2M(ic.  hold 
age  they  are  much  disposed  to  ossify,  the  costal  Img 
more  subject  to  this  change  than  the  sternal  end.  "Wben 
this  occurs  they  become  opaque,  and  assume  a  similar  (a- 
ganization  with  the  ribs.  The  costal  cartilages  contain  no 
vessels  or  nerves,  but  are  covered  by  a  vascular,  fibroni 
membrane,  called  the  perichondrium. 

LIGAMENTS  OF  THB  CHEST. 

The  ribs  are  articulated  behind  to  the  vertebrsa,  and  in 
front  to  the  sternum. 

The  vertebral  articulation  takes  place  at  two  points  of 
the  posterior  extremity  of  the  rib,  viz:  at  its  head^  and  at 
the  neck  and  transverse  process. 

The  head  has  the  capstdar  and  the  inter-artictdar  Itgor 
menty  and  two  synovial  membranes. 

The  capsular y  anterior y  steUate^  or  radiaiing  ligament  (Fig. 
132)  arises  from  the  front  margin  of  the  head  of  the  rib, 
and  radiates  by  three  short  bands  of  ligamentous  fibres,  the 
superior  of  which  to  the  vertebra  above — the  middle  to  the 
intervertebral  substance,  and  the  inferior  to  the  vertebra 
below.  These  bands  are  so  connected  as  to  form  an  imperfect 
capsule,  hence  one  of  the  names  of  this  ligament,  capstJar, 

The  intervertebral  ligament  is  attached  to  the  ridge  divi- 
ding the  articular  surfaces  on  the  head  of  the  rib,  and  goes 
to  be  inserted  into  the  intervertebral  substance.  This  lig- 
ament is  shorty  strong,  and  somewhat  yellow,  and  also 
separates  the  two  synovial  membranes  which  belong  to  the 
head  of  each  rib,  except  the  first,  eleventh,  and  twelfth. 

Internal  or  anterior  costotransverse  ligamenty  (Fig.  140.) 
This  ligament  arises  narrow  from  the  lower  margin  of  the 
transverse  process,  and  has  a  broad  insertion  upon  the  crest 
of  the  upper  edge  of  the  neck  of  the  rib  below. 

External  oosto-transverse  or  posterior  ligament,  (Fig.  140,) 
arises  from  the  extremity  of  the  transverse  process,  and  pro- 
ceeds externally  to  be  inserted  into  the  non-articular  portion 
of  the  tubercle  of  the  rib.    It  is  a  short,  flat  plane  of  fibresi 
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The  middle  ooato-lraaaverae  ligament  is  situated  behind  the 
neck  of  the  rib,  and  between  it  and  j^^  j^q, 

tiie  front  part  of  the  corresponding 
transrerse  proceaa    It  is  a  short, 
strong  ligament,  which  can  only  f 
be  seen  by  separating  the  bones, 
or  making  a  horizontal  section  of  C 
them. 

These  ligaments  firmly 'connect  I 
the  ribs  and  vertehrw  together,  and 
also  allow  the  ribs  the  necessary 
freedom  of  motion  in  the  upward, 
downward,  and  slightly  forward 
and  backward  directions. 

The  stenud  articulation  of  the  Bibs. — The  ligaments  con- 
necting the  costal  cartilages  fiq.  141. 
with  the  ribs  and  sternum  are  ' 
the  aaierior  ajidpoatenor,  the  "" 
auperior  and  inferior  coato- 
Btemal  ligaments.     The  eter- 
nalends  of  the  ribs  are  hollow 
and  receive  the  convex  ends 
of  the  cartilages  by  a  species 
of  nnion  somewhat  resem- 
bling gomphosis. 

The  anterior  coslosfemal  ligament  arises  from  the  costal 
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and  sitaated  on  the  posterior  surfaco  of  the  articnlA> 
tion. 

The  superior  and  inferior  cosiostemal  ligaments  arc  simply 
narrow  fasciculi  of  fibres,  connecting  the  upper  and  lower 
margins  of  the  sternal  end  of  the  costal  cartilages  with  the 
sides  of  the  sternum. 

The  cartilage  of  the  first  rib,  it  seems,  has  no  synovial 
membrane,  and  is  continuous  with  that  of  the  sternum. 
The  cartilage  of  the  second  rib,  at  its  junction  with  the 
sternum,  like  the  heads  of  the  ribs,  is  divided  by  a  liga- 
mentous partition,  forming  two  cavities  and  two  synovial 
membranes.    Tlie  sixth,  seventh,  and  eighth,  and  occasioo- 
ally  the  fifth  and  ninth,  have  articulations  with  each  other 
lined  by  a  synovial  membrane.    External  and  internal  liga- 
mentous fibres  pass  from  one  to  tlie  other.     Ligamentous 
fibres  are  seen  passing  from  the  cartilage  of  the  seventh 
rib  near  the  sternum,  and  spreading  themselves  over  the 
anterior  surface  of  the  xiphoid  ligament,  and  are  named 
costo-xiphoid  ligaments.      The  motion  of  the  ribs  at  the 
sternum  is  very  limited. 

GENERAL  REMARKS  UPON  THE  CHEST. 

The  CJicM  thus  composed  of  the  sternum,  ribs,  costal  car- 
tilages, and  dorsal  vertebra3,  all  bound  together  by  the 
ligaments,  presents  a  largo  and  very  important  cavity  for 
containing  the  lungs,  the  organs  of  respiration,  and  the 
heart,  the  chief  agent  of  circulation. 

This  cavity,  which  in  the  skeleton  is  continuous  with  the 
abdominal,  in  the  fresh  subject  is  separated  from  the  latter 
by  the  diaphragm.  When  the  arms  are  detached  from  the 
trunk  it  presents  the  form  of  a  truncated  cone,  having 
the  apex  above  and  the  base  below,  flattened  before  and 
behind,  and  convex  at  the  sides.  This  form  of  the  chest, 
however,  may  be  materially  altered  by  tight  lacing,  and 
by  disease.  The  anterior  wall  is,  as  already  stated,  shorter 
and  more  oblique  than  the  posterior,  which  is  vertical.  Its 
surface  is  rendered  very  irregular  by  grooves,  processes,  and 
angles.    The  intercostal  spaces  are  wider  in  front  than 
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behind.  The  saperior  opening  of  the  chest  presents  ob- 
liquely downward  and  forward,  and  ia  oval,  its  lateral 
iiameter  heing  the  greatest  It  gives  passage  to  tha 
trachea,  <S8opltagiiB,  Teasels,  nerves,  muacleB,  cellular  tie- 
rae,  &C.  The  base  of  this  cavity  is  represented  by  the  dia- 
phragm, the  circumference  of  which  is  bounded  by  the 
xiphoid  cartilage,  the  inferior  margin  of  the  cartilages  of 
the  false  ribs,  and  the  lower  dorsal  vertehrfe. 

The  dimentiona  of  the  thoracic  cavity  vary  according  to 
age  and  in  different  individuals,  and  in  the  same  individual 
according  to  the  state  of  the  diaphragm,  whether  ascending, 
descending,  or  quiescent.  The  capacity  of  the  chest  is 
intermediate  between  that  of  the  abdominal  and  cranial 
cavity.  Its  diameters  are  three,  the  antero-poaterior,  trans- 
verse, and  vertical.  The  antero-posterior  has  the  greatest 
length  below,  and  is  shorter  at  either  end  than  on  the 
Diiddle  line,  in  consequence  of  the  projection  forward  of 
the  bodies  of  the  vertehra.  The  trajiaverae  is  longest  across 
the  eighth  ribs.  The  vertical  has  the  greatest  length  of  the 
three,  and  is  longer  at  the  sides  than  the  middle,  in  conse- 
quence of  the  descent  of  the  diaphragm. 

Daring  inspiration  all  these  diameters  are  increased 
and  the  capacity  of  the  chest  enlarged  in  every  direction, 
by  the  elevation  of  the  ribs  and  the  fall  of  the  diaphragm. 
In  expiration,  on  the  contrary,  these  diameters  are  all  less- 
ened  by  the  falling  of  the  ribs  ami  the  aacont  of  the  dia- 
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SECTION  III. 


The^vis  ia  attvaied  at  the  lower  portion  of  tlie  tnuk, 
and  IB  compoaed  of  four  bones — the  sacrum,  ooccgx,  ul 
two  ossa  innomintUa.  The  two  former  baTe  been  examined 
along  with  the  spine.  It  onlj  remains,  therefore,  to  ipeik 
of  the  latter. 

OS'innom.inatum. — This  bone  is  aUuaied  at  the  lateral 

and  anterior  portions  of  the  pelvis,  and  in  tbe  adnlt  ii 

A         Fm.  14a.  B  composedofaon- 

gle  piece ;  but  in 

the  jonng  subject 

consists  of  three: 

w  tbe  Uitan,  ucUiM, 

'  and  pubia. 

The  iZttini  is  rit- 
nated  at  the  to- 
perior  and  outer 
'  portion  of  tbepel- 
,  and  is  the 
largest  of  the 
three  bones  composing  tbe  innominatum.  This  bone  is  com- 
monly called  tbe  kip,  or  haunch  heme.  It  is  somewhat  triangu- 
lar, broad  and  flat.  It  is  divided  into  a  hody,  ala,  auipro- 
ceaaea.  The  body  is  the  lower  narrow  portion,  forming  the 
upper  and  outer  part  of  the  acetabulum.  It  has,  anteriorly,  a 

PtQ.  149,  A  Kpmente  u  nlsrior  Tiew  of  tha  ft  Uimiiliwlww.  1  OMt 
of  Ilhim.  S  Anterior  superior  ipiooui  proceu.  4  AotwioT  inferior  tpi- 
Boui  proceu..  5  Notch  for  tbe  pM»»-uactiui,  M>d  iliuui  iatenut.  6  Ue(^ 
pubioBpioe.  8  Obturator  fonmen.  9  Angle  of  publt.  U  Deecending  rum 
ofpubit.  12  Tuberoiitjof  iacbium.  13  Leuer  icialie  notch.  14  Spina  of 
the  iMhium.  15  16  Oraatcr  toittie  DOteh.  IT  Foilerior  Inferior  tpiDOUi  pro- 
eeuei  of  ilium.  18  Rough  lurfeee.  19  Poeterior  luperior  ipinooa  proMM. 
SI  Dorsum  of  the  ilium. 

f  10,  142,  B  represent*  an  inner  view  of  the  in««Miiul<i«.  The  figures  9  4 
8  9  II  19  13  14  16  correspond  to  limiler  points  as  In  F^.  A.  3  OrooTS  for 
obturator  tcsscIs  and  nerTes.  90  Posterior  superior  spinous  process.  SS 
Poiterior  inferior  spinous  process,  S9  Fissure  betnean  posterior  procesMt. 
SI  Venter  of  ilium.    34  Sjmphjsis  pubis. 


nngh,  triangular  sarfaoe,  for  articulating  with  the  pabis; 
and  inferioriy  and  posteriorly,  another  for  articulating 
with  the  ischinm. 

The  ala  is  the  broad  portion  which  expands  npward  and 
ontward  from  the  body;  it  has  two  aw/aces  and  a  ctrcttm- 
ferenee.  Its  external  enrface  is  rough,  and  irregularly  con- 
vex and  concave,  and  is  called  the  dorsvm.  This  surfaos 
bas  two  semicircnlar  lines — a  superior  and  inferior.  The 
anperior  is  long,  usually  well  marked^  begins  a  short  dis- 
tance behind  the  anterior  superior  spinous  process,  and 
takes  a  curved  direction  backward  to  the  posterior  part  of 
the  great  sciatic  notch.  To  this  line,  and  all  that  part  of 
the  dorsum  abore,  and  between  it  and  the  upper  edge  of 
the  ilium,  with  the  exception  of  a  small  posterior  portion, 
the  gltUeua  nudiue  muscle  is  attached.  This  excepted  pos* 
terior  part  gives  attachment  to  the  glutens  maximus.  The 
v^erior  line,  a  short  distance  abore  the  acetabulum,  curves 
backward  from  the  anterior  inferior  spinous  process  to  the 
fore  part  of  the  sciatic  notch.  To  this  line,  and  to  the 
space  between  it  and  the  superior  line,  the  glideus  minimtta 
muscle  is  attached.  Below  the  inferior  line,  the  body  be- 
eomea  prominent,  and  gives  attachment  to  a  part  of  the 
gluteus  minimus — the  external  tendon  of  the  rectus /emorts 
muscle,  and  a  portion  of  the  capsular  ligament. 

The  vilemcd  surface  of  the  Uium,  called  the  wnfer,  has  its 
central  and  superior  part  very  concave  for  lodging  the 
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The  proceaaea  of  the  iliam  are  seen  upon  its  circnmferenee. 
Its  superior  border  is  called  the  creat.  In  the  young  mb- 
ject  this  is  an  epiphysis,  and  presents  the  form  of  an  italic 
JSy  looking  inward  in  front,  and  outward  behind.  The 
anterior  extremity  of  the  crest  presents  a  projection  called 
the  anterior  auperior  apinoua  proceaa^  which  gives  origin  to 
the  aartoriua  and  tenaor  vagirue  femoria  muscles,  and  Fc^ 
part'a  ligament 

The  posterior  extremity  of  the  crest  is  iliepaatertorai^ 
rior  apinoua  proceaa,  to  which  the  sciatic  ligaments  are 
attached.  The  crest  also  has  an  inner  margin,  from  which 
arises  the  tranaveraalia  abdominia  muscle,  an  outer  margin 
for  the  attachment  of  the  external  obliquey  and  an  interme- 
diate space  for  the  internal  Miqne.  The  anterior  circom- 
ference  of  the  ilium  presents  a  notch  bounded  above  by  the 
anterior  superior  spine,  and  below  by  the  anterior  inferior 
spine.  This  latter  is  above  the  oi^t^r  part  of  the  acetabulum 
and  gives  origin  to  the  rectus  femoris  muscle.  The  notch 
has  the  gluteus  medius  attached  to  it,  and  an  external  ca» 
taneous  nerve  occupying  it.  Below  and  internal  to  the  an- 
terior inferior  spinous  process,  is  a  hollow,  along  which  pass 
the paoa^  magnua  and  iliacua  intemua  muscles;  internal  to 
this  hollow  and  where  the  ilium  unites  with  the  pubis,  is 
a  prominence  called  the  ilio-pectinecd  eminence.  The  poste- 
rior circumference,  in  addition  to  the  posterior  superior 
spinous  process,  has  about  an  inch  and  a  quarter  below  the 
poaterior  inferior  apinoua  proceaa.  Below  this  spine  the 
ilium  becomes  notched  to  form  the  sciatic  notch. 

The  iachium  (Fig.  142)  is  the  next  in  aize  of  the  bones  of 
the  innominatum,  and  is  aituated  at  the  lateral  and  inferior 
part  of  the  pelvis.  It  is  the  bone  on  which  we  sit.  It  con- 
sists of  a  body  and  proceaaea.  The  body  presents  a  trian- 
gular or  pyramidal  form,  and  has  three  surfaces,  an  inter' 
nal, poaterior,  and  external.  The  internal  surface,  called  the 
plane  of  the  ischium,  is  smooth,  broad  above  and  narrow 
below.  The^xw^erior  forms  a  prominent  rounded  surface, 
corresponding  to  the  posterior  parictes  of  the  acetabulum. 
The  external  aurfaoe  is  much  excavated  and  forms  the  lower 
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ud  outer  part  of  the  acetabnlam.  At  this  point  the  hod^ 
eontracta  and  presents  a  groove  bounded  above  b^tbecoty- 
h>id  ridge,  along  which  the  tendon  of  the  obturator  ezternns 
muscle  passes.  At  the  posterior  part  of  the  neck,  just  beloT 
the  sciatic  notch,  ia  seen  the  spinous  process  which  projecta 
inward  and  backward,  and  to  which  is  attached  the  aupcrwr 
gandlua  miude  and  the  lesser  Bciatic  ligament.  Below  this 
spine  is  a  smooth  pulley-like  surface,  round  which  turns  the 
tendon  of  the  obturator  intemus.  As  we  descend,  the  next 
process  is  rough  and  large,  and  called  the  tvherasity — it  is 
covered  with  cartilage,  and  presents  three  faces,  one  an- 
terior, which  gives  origin  to  the  scmi-mcmbranoHiis  muscle; 
and  two  posterior,  from  which  the  semitendinosus  and  bi- 
ceps arise.  To  the  outer  margin,  the  adductor  magnus, 
quadmtus  femoria ,  and  gemellus  inferior  are  attached ;  to  the 
inner,  the  long  sacro-sciatic  ligament.  Between  the  spins 
and  the  tuberosity  is  the  lesser  sciatic  notch,  converted  into 
a  foramen  by  the  long  sciatic  ligament.  From  tlic  tuber- 
osity the  ramus  ascends  forward  and  inward  to  unite  with 
the  pubis,  and  bounds  the  inferior  and  internal  portion  of 
the  thyroid  foramen.  It  is  a  Bat  process,  its  surfaces  pre- 
senting, externally  and  internally.  Its  anterior  border 
bounds,  in  part,  the  lower  outlet  of  the  pelvis. 

The  08-pubi8  (Fig.  142)  is  smaller  than  cither  the  ilium 
or  ischium,  and  is  situated  at  the  front  part  of  the  jMilvis ; 
it  consists  also  of  a  body  and  processes.    The  most  external 
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and  forms  the  anterior  portion  of  the  tinea  Huhpectmefif  to 
which  is  attached  Gimbernafs  ligament  and  the  fisMcis 
lata.  The  anterior  ridge  is  more  ronnd,  and  ends  at  the 
upper  margin  of  the  acetabulum*  Between  the  two  ridgef 
is  situated  the  pectinew  muscle.  Internal  to  the  spine  of 
the  pubis  is  the  crest,  leading  transversely  to  the  median 
line,  and  about  an  inch  in  length.  It  gives  attachment  to 
the  rectiLS  abdominis  and  pyramidcdis  muscles,  and  to  the 
united  tendons  of  the  internal  oblique  and  transversaUi, 
From  the  crest  there  is  an  inferior  or  descending  portion 
called  the  symphysis  and  descending  ramus.  The  sjmphTsif 
is  vertical  and  rough,  and  forms  with  the  crest  the  angle  of 
the  pubis.  It  meets  its  fellow  of  the  opposite  side  by  an  in- 
termediate substance  of  fibro-cartilage.  The  ramus  goes 
backward  and  outward  to  meet  the  ramus  of  the  ischimni 
and  its  outer  edge  bounds  the  thyroid  foramen,  while  its 
inner  edge  gives  attachment  to  the  crus  of  the  penis  or  the 
clitoris.  The  space  between  the  rami  on  either  side  and 
below  the  symphysis  describes  a  curve  called  the  arck  of 
the  pubis. 

The  innominatum,  composed  of  three  bones,  presents  at 
their  common  point  of  junction  a  deep,  hemispherical  cavity, 
the  acetabulum  or  cotyloid  cavity.  The  ilium  forms  a  little 
less  than  two-fifths,  the  ischium  a  little  more  than  two- 
fifths,  and  the  pubis  about  one-fifth  of  this  cavity.  It  is 
bounded  by  a  deep  notch  internally,  which  is  converted,  by 
a  ligament  stretched  across  from  the  pubis  to  the  ischium, 
into  a  foramen,  through  which  pass  the  articular  vessels. 
The  superior  and  outer  part  of  this  cavity  is  smooth,  cov- 
ered with  cartilage,  and  receives  the  head  of  the  thigh  bone. 
The  central  portion  and  the  part  leading  from  it  to  tlie 
notch,  is  rough,  gives  attachment  to  the  ligamentum  tereSf 
and  contains  a  quantity  of  soft  adipose  matter. 

In  the  front  of  the  innominatum  and  to  the  inside  of  each 
acetabulum  are  seen  two  large /oramina,  called  the  obturator 
or  thyroid.  These  are  formed  by  the  ischium  and  pubis. 
The  edge  of  this  opening  is  thin  and  has  superiorly  a 
groove  for  the  passage  of  the  obturator  vessels  and  nerve. 
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The  rest  of  the  opening  is  filled  bj  the  obtorator  liga- 
ment. 

The  atmchirt  of  the  innominatnm  is  cellolar  internally, 
with  a  compact  layer  externally. 

Its  devdopmetU  is  from  three  principal  centres  of  ossifica- 
tioQ,  one  for  the  ilium,  one  for  the  ischium,  and  one  for  the 
pahis,  all  of  vhich  meet  in  the  acetabulum ;  and  five  addi- 
tional or  secondary  points  are  noticed,  one  for  the  crest  of 
the  ilinm,  one  for  the  tuberosity  of  the  isohinm,  one  for  the 
anterior  and  inferior  spine  of  the  ilium,  one  for  the  angle 
of  the  pnbis,  and  one  for  the  centre  of  the  acetabulum. 
These  latter  points  appear  at  the  twelfth  year.  Ossifica- 
tion is  noticed  first  in  the  ilium,  at  the  same  time  or  soon 
after  it  occurs  in  the  vertebrse ;  about  the  third  month  in 
the  ischium,  and  between  the  fourth  and  fifth  months  in 
the  pnbie,  about  the  sixth  year  the  rami  of  the  ischium  and 
pubis  are  found  nearly  ossified,  and  join  in  the  tenth  year. 
The  three  bones  are  complete  in  the  acetabulum  by  the 
twenty-fifth  year. 

The  osiunominatum  articulates  with  its  fellow,  the 
sacmm  and  the  head  of  the  femur. 


UGAUENIB  OF  THE  PELVC 

The  mode  of  articulation  between  the  last  lumbar  verte- 
bra and  the  sacrum,  is  the  same  as  those  of  the  other  rer- 


4t8  UQAHEKIS  OF  THB  nSVXB. 

cyr,  and  ischiam,  those  binding  tlie  oBsa-pabls  together, 
and  those  uniting  the  sacrum  and  coccyz. 

Fio.  i43.  The  aacro-Hiao  artiadaium 

coosista  of  anterior  and  poste- 
rior sacro-iliac  ligaments. 

The  anterior  sacro  Uiac  liga- 
ment is  a  thin  sheet  of  fibres 
passing  from  the  ilium  to  the 
sacrum  on  the  anterior  surface 
of  the  joint 

The  posterio  8acro-3iac  liga- 
I  meiU  is  much  stronger  than  the 
anterior,  and  forms  the  chief 
bond  of  union  between  the 
sacrum  and  ilium.  It  consista 
of  mmieroua  strong  ligament- 
ous fasciculi  extending  transversely  and  obliq^uely  from 
the  rough  sur&ce  of  the  sacrum  to  the  roagh  surface  of 
the  ilium,  and  to  iis  posterior  superior  spine.  This  latter 
attachment  receives  the  name  of  sacrosptnoua  ligament. 

The  articular  surfaces  of  the  sacrum  and  ilium  are  co- 
vered with  cartilage,  and  have  an  imperfect  synovial  mem- 
brane, more  readily  distinguished  in  the  young  than  in 
the  adult,  and  occasionally  lubricated  with  fluid. 

Sacro-iachiae  articulation.  The  sacrum  and  coccyx  are 
united  to  t}ie  ischium  by  two  ligaments,  the  anterior  and 
posterior  sacro-adatic 

The  anterior  or  leaser  sacro-sciatic  ligament  arises  broad 
and  thin  from  the  side  of  the  sacrum  and  coccyx,  crosBes 
the  other,  and  has  a  narrow  insertion  into  the  spine  of  the 
ischium.  Its  pelvic  portion  is  connected  with  the  coccygeni 
muscle. 
The  posterior  or  great  aaero-adatic  ligament  is  much  larger, 

Fio.  143  repreMnU  a  front  Tiew  of  Ibe  LigBtncDtt  of  the  Pclrit.  ]  Anl^ 
rior  verlebral  liEamiDt,  iu  lower  end.  3  Sa«ro-rcr(cbra]  li^mcnt  3  Iko- 
lambar  ligamenL  4  Sacro-ilitc  ligament,  iti  anterior  porlioo.  5  Obturator 
ligament.  6  Pouparfs  ligament  7  Gimbernat'a  ligament.  8  Capiular  lip- 
nont  of  hip-joint.    9  Acceuorj  ligament  of  hip-Joint. 
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longer  aod  thicker  than  the  anterior,  and  arises  from  the 
posterior  inferior  spinous  process  of  the  ilium,  and  the 
side  of  the  sacrum  Fio.  144. 

and  coccyx.  It  is 
inserted  liy  a  broad  ' 
attachment  into  the 
inner  margin  of  the  j 
tuberosity  of  the  j 
ischium,  which 
traced  forward  in  ' 
the  shape  of  a  falci- 
form process,  upon  j 
the  ramiiA  of  tlic  is- 
chium, and  ECrvcs  to  ' 
shield  the  internal 
pudic  vessels  and  nerves.  Posteriorly,  it  is  covered  by 
the  gluteus  maximva  musde,  to  sumc  of  tlic  fibri's  of  wliich 
it  gives  origin.  These  ligaments  arc  of  use  in  forming  the 
lower  and  lateral  parictos  of  the  true  pelvis.  By  their 
crossing  they  convert  the  ischiatic  notches  into  foramina, 
the  larger  and  superior  giving  passage  to  the  pyri/orm 
muscle,  the  <jliiiml  and  seia/ic  wssch  and  Jtcrvefi,  while  tho 
smaller  and  inferior  transmit  the  internal  pudic  vessels 
and  nerve,  and  the  tendon  of  the  obturator  intcrnue  muscle. 
Articulufwn  ()/"  the  osaa  puhis. — Tho  two  oKsa  pubis  aro 
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pnlpy  or  viscid  fluid.    At  its  posterior  portion,  a  delicate 
synovial  membrane  has  occasionally  been  seen. 

The  anterior  pubic  ligament  consists  of  fibres  passing  in 
front  of  the  symphysis,  from  the  one  side  to  the  other. 

The  posterior  pubic  ligament  is  made  up  of  a  few  fibres  on 
the  posterior  surface  of  the  symphysis. 

The  8ub-pubicy  or  inter-pubic  ligament^  is  situated  beneath 
the  symphysis  to  which  it  is  connected.  Its  farm  is  trian- 
gular, about  half  an  inch  broad,  and  consists  of  a  strong, 
compact  layer  of  fibres,  passing  from  the  cms  of  the  pubis, 
on  the  one  side,  to  a  similar  jpoint  on  the  opposite,  round- 
ing off  the  angle  or  arch  of  the  pubis.  The  triangular 
ligament  of  the  urethra  is  below  this  sub-pubic  ligament 

The  superior  pubic  ligament  consists  of  a  plane  of  fibres 
uniting  the  angles  of  the  pubis. 

The  obturator  ligament  closes  the  obturator  foramen,  and 
consists  of  a  thin  fibrous  membrane,  which  is  attached  all 
round  to  the  edge  of  this  opening,  except  at  its  superior 
part,  where  the  obturator  vessels  and  nerve  pass.  Its  outer 
and  inner  surfaces  respectively  give  attachment  to  the  ea> 
temal  and  internal  obturator  muscles.  The  articulation  of  the 
sacrum  and  coccyx  has  been  described  under  the  ligaments 
of  the  spine. 

GENERAL  RE2£ARKS  UPON  THE  PELVIS,  AS  A  WHOLE. 

The  pelvis  y  as  we  have  seen,  consists  of  the  two  ossa  in- 
nomiuata,  the  sacrum  and  coccyx.  These  are  divided  on 
the  interior  by  the  linea  Uio-pectinea^  into  the/alse  and  the 
true  pelvis.  All  above  this  line,  as  high  as  the  top  of  the 
ilium,  is  the  false  pelvis;  all  below  is  the  true,  and  this  line 
of  separation  between  the  two  is  called  the  superior  strait. 
The  cavity  of  the  pelvis  presents  the  form  of  a  flat  truncated 
cone,  the  base  above,  the  apex  below.  It  contains  some  of 
the  viscera  of  the  abdomen,  while  it  and  its  parietes  receive 
and  support  the  organs  of  generation,  and  part  of  the  uri- 
nary organs,  at  the  same  time  furnishing  attachment  for 
many  muscles. 

The  upper  or  false  pelvis  is  the  base  of  this  cone.    In  the 
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dry  skeleton  it  is  deficient  in  front,  but  in  the  fresli  Bii1>ject 
it  is  closed  in  by  the  abdominal  muscles.  The  alie  of  the 
ilia  constitate  its  lateral  and  superior  boundaries. 

The  lower  or  true  pelvis  is  a  perfect  bony  canal,  deeper 
lioverer,  at  the  sides  and  behind,  than  in  front;  the  eacrum 
and  coccyx  forming  Its  posterior  wall,  the  ischia  and  part 
of  the  ilia  its  sides,  and  the  pubis  completing  it  in  front. 
The  true  pelvis  has  two  orifices,  an  upper  and  lower,  called 
the  st^rior  and  inferior  straits,  or  outlets  of  the  i>elvifl. 
The  superior  strait  looks  forward  and  upward,  and  its  axis 
may  be  represented  by  a  line  drawn  from  the  point  of  the 
coccyx  to  about  an  inch  below  the  umbilicus.  The  inferior 
strait  or  lower  outlet  is  smaller  than  the  upper,  and  iu  the 
fresh  subject  is  much  smaller  still,  owing  to  the  closing  of 
the  sciatic  notches,  which  limits  the  opening  to  the  spaco 
between  the  arch  and  rami  of  the  pubis  and  the  coccyx. 
The  opening  of  the  lower  strait  looks  downward  and  for- 
ward, and  its  axis  is  marked  by  a  line  passing  through  its 
centre  and  striking  the  lower  part  of  the  first  bone  of  the 
sacrum ;  so  that  it  will  be  seen  that  the  perpendiculars  to 
the  planes  of  the  two  straits  have  different  directions,  and 
decussate  or  cross  each  other  about  the  centre  of  the  pelvis, 
forming  an  obtuse  angle  looking  forward.  The  axis  of  the 
pelvis  describes  a  curve,  tho  upper  strait  looking  down- 
ward and  backward,  tho  lower  strait  downward  and  for- 
ward, important  practical  points  to  recollect  in  parturition 
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Fio.  145. 


symphysis  pubis  is  thicker  in  the  female,  the  tuberosities  are 
further  apart,  and  the  acetabula  more  distant  from  each 
other.  All  the  bones  of  the  female  pelvis  are  more  delicate, 
rounder,  and  thin ;  and  its  diameters  are  greater  than  those 
of  the  male. 

The  average  diameters  of  the  female  pelvis  are  given  as 
follows — (Fig.  145.)  In  the  superior  strait  there  are  three, 
the  a7it€7'o-po8terior,  transverse,  and  oblique. 

The  first  extends  from  the  middle  of  the  promontory  of 

the  sacrum  to  the  superior 
part  of  the  symphysis  pu- 
bis, and  measures  about 
four  inches.  The  second, 
or  transverse,  extends  from 
the  central  part  of  the  su- 
perior strait,  on  the  one 
side,  to  a  similar  point  on 
the  opposite,  and  measures 
about  five  inches.  The  third,  or  oblique  diameter,  measures 
about  four  and  a  half  inches,  and  reaches  from  the  sacro- 
iliac  junction  to  the  opposite  ilio-pectineal  eminence. 


TABLE    OF   MEASUREMENTS   OF   THE    MALE   AND 

BY   MECKEL. 

Transverse  diameter  of  great  pelvis  between  anterior 

and  superior  spinous  processes  of  ilia, 
Distance  between  crista  of  ilia, 
Transverse  diameter  of  superior  strait, 
Oblique  diameter  of  superior  strait. 
Transverse  diameter  of  the  cavity, 
Oblique  diameter  of  the  cavity, 
Antero-posterior  diameter  of  the  cavity. 
Transverse  diameter  of  lower  strait, 
Antero-posterior  diameter  of  lower  strait, 

This  latter  diameter,  from  the  mobility  of  the  coccyx  in 
the  female,  can  be  increased  to  five  inches. 

Fig.  145  represents  the  average  diameters  of  the  superior  Strait  of  the  fe- 
male Pelvis.  1  3  Oblique  diameters.  3  Transverse.  4  Antero-posterior  or 
lacro-pubic  diameter. 
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CHAPTER  11. 
AC.TITE  ORGANS  OF   THE   TRUNK. 

PIR9T    DITI3I0.V. 

OKaASs  BELoxanfa  to  ths  ssck  and  back. 

1.  Organs  of  motion — the  musclee. 

2.  Organ  of  deglutition — cesophagnB. 

3.  Organs  of  circulation — blood-vessels. 

4.  Organs  of  innervation — nerves. 
6.  Thyroid  gland. 

6.  Lymphatic  glands. 
V.  Fascia  of  the  neck. 
8.  Organ  of  voice. 

SECTION    I. 
ORGANS  OP  MOTION' — MUSCLES  OF  ASTERIOR  NECK. 

DUaection. — 'ilaks  an  incision  through  the  integuments 
along  the  clavicle,  from  the  sternum  to  the  acromion  pro- 
cess; a  second  incis-  Fio.  146. 
ion  friiui  ilie  chin, 
along   the   margin 
of  the  lower  jaw, 
to  the  mastoid  pro- 
cess; connect  these 
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the  neck.    This  brings  to  view  the  superficial  fascia,  tbe 
removal  of  which  exposes  the  first  superficial  muscle. 

The  platysma  myotdeSy  (foatv^,  iivi*  ecioj,  broad  tnu*cfc-Kfc 
lamella)  or  laiissimiis  coUi,  consists  of  a  very  delicate,  thin, 
pale,  and  broad  plane  of  muscular  fibres,  situated  between 
two  layers  of  the  superficial  fascia.  It  is  a  cutaneous 
muscle  corresponding  to  the  pannictdus  camosus  of  quad- 
rupeds. 

It  arises  below  the  clavicle  from  the  cellular  tissue  and 
integument  covering  the  pectoral  and  deltoid  muscles,  and 
then  ascends  obliquely  inward  upon  the  side  of  the  neck, 
to  be  inserted  into  the  cellular  tissue  and  skin  of  the  cliin, 
where  it  intersects  fibres  from  the  opposite  side,  and  into 
the  fascia  of  the  lower  jaw.  Its  fibres  are  frequently  traced 
upward,  intermingling  with  the  muscles  at  the  angle  of  the 
mouth,  and  backward  to  the  fascia  covering  the  parotid 
gland.  From  this  gland  a  transverse  band  of  fibres,  riso- 
rius  santorini,  have  been  traced  to  the  angles  of  the  mouth. 

Function, — To  depress  the  lower  jaw  and  angles  of  the 
mouth,  nnd  if  the  mouth  be  closed  to  raise  the  skin  upon 
the  neck.  It  covers  and  supports  the  muscles,  vessels  and 
glands  beneath,  and  has  the  external  jugular  vein  partly 
imbedded  in  its  substance. 

Stenio-cleido  mastoideus  (Fig.  146)  is  situated  at  the  lat- 
eral and  anterior  part  of  the  neck,  enclosed  between  two 
layers  of  the  cervical  fascia.  It  arises  from  the  sternum 
by  a  strong  fiat  tendon,  and  from  the  sternal  third  or 
half  of  the  clavicle  by  a  broad,  flesliy  and  aponeurotic  ori- 
gin. •  Tliese  two  origins  of  this  muscle  include  a  small 
space  of  triangular  shape,  containing  small  vessels  and  cel- 
lular substance.  The  sternal  portion  is  the  larger,  and  as 
it  ascends,  overlaps  the  clavicular  which  proceeds  verti-* 
cally.  About  the  middle  of  the  neck  the  two  are  united, 
and  thence  go  to  be  inserted  into  the  mastoid  process  by  a 
thick,  round  tendon,  and  by  an  aponeurosis  into  the  outer 
portion  of  the  superior  transverse  ridge  of  the  oceii>ital 
bone. 

Fundiovr, — Both  muscles  acting  together  will  bend  the 
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bead  forward.  If  the  Bteraal  portion  act  alone  it  will  torn 
the  taee  to  the  oppoaite  side ;  if  the  clavicular  act  \>j  itself 
it  will  bend  the  fie.  147. 

head  to  the  same 
aid&  Ifthemns- 
cles  of  the  back 
be  is  strong  ac- 
tion, this  muscle 
can  assist  in  still 
farther  throwing 
the  head  back- 
ward, as  seen  in 
that  variety  of 
tetanus  called 
opisthotonos.  It 
is  concerned  in 
the  production  of 
wry  neck.  It  lias 
in  front  or  cover- 
ing it,  the  skin,  ' 
platysms,  superficial  fascia,  external  jugular  rein,  portion 
of  the  parotid  gland,  liranches  of  the  portio-dnra,  and  cervi- 
cal plexus  of  nerves,  and  at  ita  upper  part  it  in  perforated 
by  the  spinal  accessory  nerve,  which,  however,  sometimes 
passes  behind  it. 

The  stento-hifoidem  is  a  long,  narrow,  flat  muscle,  sit- 
uated on  either  side  of  the  median  line  of  the  neck,  and 
exposed  by  removing  the  deep  cervical  fascia.  It  arwea 
from  the  first  lione  of  tlie  sternum  on  its  posterior  snrfarc, 


484  1CU8CLEB  OF  ANTERIOR  HBCEi 

Function. — ^To  draw  down  the  os-hyoideSy  pharynx,  and 
larynx.  It  is  covered  by  the  sternum,  clavicle,  and  sterno- 
mastoid  muscle  at  its  lower  portion. 

The  8temo-thyrcndeu8  is  situated  beneath  the  last,  and  is 
broader  and  shorter,  being  ribbon-like  in  its  appearance. 
It  arises  from  the  back  part  of  the  upper  bone  of  the  ster- 
num and  the  cartilage  of  the  first  rib,  ascends  obliqnelr, 
and  is  inserted  into  the  ala  of  the  thyroid  cartilage,  upon 
its  oblique  line. 

Function. — To  draw  down  the  larynx.    It  is  covered  by 
the  sterno-hyoid  and  mastoid  muscles. 

The  omo-hyoideus  (w^«>f,  shoulder,)  is  situated  obliquely 
across  the  neck,  and  is  a  long,  narrow,  and  double-bellied 
muscle.    It  arises  from  the  superior  costa  of  the  scapula, 
posterior  to  its  semi-lunar  notch,  and  from  the  ligament  of 
this  notch  by  a  fleshy  origin.    It  occasionally  arises  from 
the  acromial  end  of  the  clavicle,  and  base  of  the  coracoid 
process.    It  ascends  above  the  clavicle  and  passes  behind  the 
sterno  mastoid  muscle,  where  it  becomes  tendinous.    After 
this  it  again  becomes  fleshy  and  is  inserted  into  the  inferior 
border  of  the  os-hyoides,  at  the  junction  of  its  body  and 
cornu. 

Function. — To  draw  the  os-hyoides  downward  and  back- 
ward, and  assist  in  deglutition.  Its  origin  is  concealed  by 
the  trapezius;  it  crosses  the  carotid  artery  and  internal 
jugular  vein,  and  its  insertion  is  covered  by  the  fascia  and 
integuments. 

The  two  stemo-masioid  muscles,  with  the  omo-hyoidj  and 
the  anterior  edge  of  the  trapezius^  to  be  presently  noticed, 
form  several  triangles  very  important  in  a  surgical  point 
of  view,  and  recognizable  in  the  living  subject. 

The  two  stcrno-mastoid  muscles,  coming  together  at  the 
sternum,  form  the  apex  of  a  large  triangular  space  on  the 
front  of  the  neck,  the  sides  of  which  are  formed  by  the  diver- 
gence of  these  same  muscles,  to  the  mastoid  processes,  while 
the  base  of  this  triangle  is  above,  and  constituted  by  the 
lower  jaw.  The  median  line  of  the  neck  divides  this  triangle 
into  two,  called  the  anterior  lateral  triangles  of  the  necL 
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Oa  the  outside  of  the  mastoid  muscle,  aad  between  its 
posterior  edge  and  the  anterior  edge  of  the  trapezius,  there 
is  another  triangular  space,  having  its  base  below,  resting 
on  the  clavicle — its  apex  above,  at  the  mastoid  process, 
where  the  muscles  meet,  while  its  sides  are  formed  b^  the 
same  muscles.  This  space  ia  called  the  posterior  lateral 
trian^e  of  the  neck. 

Each  of  these  large  triangular  spaces  is  crossed  by  the 
omo-hyoideua  muscle,  which  divides  each  of  them  into 
two,  and  consequently  makes  four  triangles  on  each  side 
of  the  median  line  of  the  neck.  These  are  named  as  fol- 
lows: 1,  Anterior  aaperior.  2.  Anterior  inferior.  3.  Pos- 
terior fuperior.    4.  Posterior  inferior. 

Of  these  triangles,  the  anterior  superior  and  posterior 
inferior  seem,  practically,  the  most  important,  as  in  the 
former  we  tie  the  carotid  artery,  and  in  the  latter,  the 
subclavian.  It  may  be  well  here  to  notice  the  contents  of 
each  of  these  triangles. 

The  anterior  superior  triangle  ia  situated  between  the 
anterior  belly  of  the  omo-hyoid,  and  the  s/cnto  mastoid,  the 
apex  of  the  triangle  being  formed  by  the  intersection  of 
these  muscles  opposite  the  cricoid  cartilage,  and  the  base, 
which  is  superior,  by  the  digastric  muscle.  The  carotid 
artery,  the  internal  Jugular  vein,  the  par-vagum,  and  the 
eympatlieiic  nerves,  arc  found  in  this  triangle,  simply  cov- 
ered  by  the  fascia,  the  platysma,  and  the  intcgumcnta. 
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of  the  omo-byoid,  alwve  tlie  clavicle,  aad  behind  the  poste- 
rior inferior  margin  of  the  stemo-mastoid.  The  svb-daviat 
artery  and  some  of  its  hranches,  with  the  v«n  and  bntddd 
plexua  of  nerves,  are  seen  in  this  triangle. 

The  accdenua  anticua  muscle  is  situated  at  the  lower  and 
anterior  part  of  the  neck,  and  is  considered  to  be  contin- 
uous with   the    rectus  capitis  r,o.  1*8. 
anticus  major.     It  artscB  ten- 
dinous from  the  tliird,  fourth, 
fifth,  and  sixth  transverse  pro- 
cesses of  the  cervical  vertehrse, 
and  is   inserted   into  the    su- 
perior surface  of  the  first  rib  at 
its  sternal  end. 

The  ecatemis  medins  is  larger 
than  the  lost  and  arises  from 
the  transverse  processes  of  all 
the  cervical  vertebrte  by  tendin- 
ous fibres.  Sometimes  it  orig- 
inates only  from  the  four  or  five 
lower  cervical  vertebrte.  It  is 
inserted  into  the  superior  sur- 
face ofthe  first  rib  posterior  to  the  subclavian  artery. 

The  scalenus  posticus  is  behind  the  former,  and  is  better 
seen  in  dissecting  the  muscles  of  the  spine.  It  arises  from 
the  transverse  processes  of  the  two  or  three  lower  cervical  ver- 
tebrte, and  is  iriaertcd  into  the  superior  surface  of  the  second 
rib  between  its  tubercle  and  angle.  The  two  last  muscles  are 
by  some  regarded  as  a  single  one,  and  described  as  such. 

Function. — The  three  scaleni  bend  the  neck  forward  or  to 
one  side,  and  when  the  vertebrte  are  fixed,  elevate  the  ribs. 
The  first  scalenus  has  the  phrenic  nerve  descending  on  the 
front,  the  avbclavian  vein  crossing  its  insertion,  the  eufr- 

FiD.  148  rtpreteiiU  Ibp  deep  Mu*cl«*  of  the  tnlerior  Neck,  a  Reclui  eapi> 
to  anticui  major.  4  Reclui  capitis  uiticui  minor,  j  Rectut  capilU  lalerali*. 
i  Scaleniu  anlicua.  g  Scalenu*  medius.  h  Scalenus  potlicui.  c  /  Longw 
colli— iti  lower  porlioD  on  tbe  right  side,  and  upper  portloD  on  lbs  left  tU^. 
i  Ooe  of  the  ioUirtraaiTertBlei. 
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daeian  artery  and  irtuAidl  plexus  behind  it,  and  the  sterno- 
mostoid  and  omo-hyoid  muscles  in  front. 

The  second  Bcalenos  or  mcdius  has  the  Bubclarian  and 
brachial  plexus  in  front,  end  is  covered  by  the  first. 

The  Umgua  colii  is  situated  close  upou  the  bodies  of  the 
vertebrie,  upon  either  side  of  the  median  line.  It  ariset 
from  the  bodies  of  the  three  superior  dorsal  vertebree  at 
their  sides,  and  from  the  transverse  processes  of  the  lower 
cervical  vertebree,  and  also  occasionally  by  a  slip  from  the 
first  and  second  rib.  Its  iiisertion  is  into  the  front  of  the 
bodies  of  the  cervical  vertebrte. 

Function. — To  bend  the  nect  directly  forward  and  to  the 
one  side.  The  division  of  this  muscle  into  a  superior  and 
inferior  portion,  has  led  to  some  apparent  discrepancy  among 
anatomists,  as  to  its  origin  and  insertion,  though  there  is 
general  uniformity  as  to  its  several  attachments. 

Upon  this  muscle  rests  the  pharynx,  a?sophagus,  and  the 
great  cervical  vessels  and  nerves  with  their  sheaths. 

Rectos  capitis  anticus  major. — At  the  superior  and  ante- 
rior part  of  the  neck  thero  are  three  recti  muscles,  the 
major,  minor,  and  lateralis. 

Dissection. — These  are  deep  muscles,  and  are  seen  along 
with  the  loQgus  colli,  on  the  removal  of  the  (esophagus  and 
pharynx. 

The  rectus  capitis  anticm  major  arises  tendinous  from  the 
transverse  processes  of  the  fonr  lower  cervical  vertebrsa. 
The  four  tendons  ascend,  and  becoming  fleshy,  proceed 
obliquely  inward,  forming  a  broad  and  thick  muscle,  which 
is  inserted  into  the  cuneiform  process  of  the  occipital  bone. 
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Rectus  capitis  lateralis  arises  from  the  transrerse  pro- 
cess of  the  atlas,  and  is  inserted  into  the  jugular  emmenfle 
of  the  occipital  bone  on  the  outside  of  its  condyle.  It  is 
a  very  short  muscle,  and  its  function  is  to  bend  the  heid 
to  the  one  side.  It  covers  the  vertebral  artery  and  has  the 
jugular  vein  resting  upon  it. 

SECTION  II. 

ORGANS  OF  MOnON,  OB  MUSCLES  ON  P06TERI0B  NECK  AND  BAOL 

Dissection. — ^Baise  the  chest  by  placing  a  block  beneatli 
it,  and  let  the  arms  and  head  hang,  so  as  to  make  the  mus- 
cles and  integument  tense.  Commence  an  incision  from 
the  external  occipital  protuberance,  which  carry  along  the 
spinous  processes  to  the  coccyx.  Make  a  second  from  the 
lower  cervical  spine,  to  the  acromion  process ;  and  a  third 
from  the  occipital  protuberance,  along  the  superior  trans- 
verse ridge,  towards  the  mastoid  process.  Commence  the 
dissection  at  the  second  incision,  and  raise  the  skin  upward 
and  downward,  dissecting  always  in  the  course  of  the  fibres 
of  the  muscle,  and  taking  care  to  take  off  the  cellular  stnic* 
ture,  along  with  the  integument,  so  as  to  leave  the  muscles 
clean  and  distinct  The  muscles  of  the  posterior  neck  and 
of  the  back  have  been  divided  into  six  layers. 

The  first  layer  is  superficial,  and  consists  of  two  muscles, 
the  trapezius  and  latissimns  dorsi. 

The  Trapezius^  so  called  from  its  resemblance  to  the 
mathematical  figure  of  that  name,  is  a  triangular,  broad 
muscle,  having  its  base  at  the  spine,  and  apex  at  the  acro- 
mion process  of  the  scapula.  It  is  situated  on  the  back 
part  of  the  neck  and  chest,  and  arises  from  the  external 
occipital  protuberance  and  its  superior  transverse  ridge,  by 
a  thin  aponeurotic  tendon ;  also  from  the  spinous  processes 
of  the  five  superior  cervical  vertebraB,  by  the  ligamentum 
nuchae ;  and  again  tendinous  from  the  spinous  processes  of 
the  two  lower  cervical,  and  all  the  dorsal.  The  superior 
fibres  descend,  the  inferior  ascend,  and  the  middle  run 
transversely,  all  converging  towards  the  shoulder,  to  be 
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i»8eried  into  the  outer  tbird  of  the  clavicle,  the  acromion 
process,  and  the  superior  edge  of  the  spine  of  the  scapula. 

FuHctiori. — To  draw  the  shoulder  toward  tlie  spine.  Its 
enperior  fibres  can  also  raise  the  shoulder,  while  the  in- 
ferior can  depress  it.  j-[b.  jjg. 
The  head  can  also  be 
inclined  backward  and 
to  the  one  side  by  it. 

The  ligamentum  mi- 
<hce  is  composed  of 
cellnlo-ligamentous 
matter,  broad  above,  i 
extendingfronitheex-  ' 
ternsl  occipital  protu- ' 
herance  along  the  me- 
dian line,  and  attached 
to  the  spinous  pro- 
cesses of  all  the  cervi- 
cal vertehrfB,  It  forms 
a  complete  partition 
between  the  muscles 
upon  the  two  aides  of 
the  neck.  It  is  very 
powerful  in  the  ox^ 
and  13  of  great  use  iu 
supporting  the  head 
and  in  giving  attach- 
ment to  muscles. 

The  latiaaimua  dorsi,  as  its  name  implies,  is  truly  the 
broad  muscle  of  the  back.  It  ia  eituatod  immediately  be- 
neath the  skin,  covering  the  whole  of  the  lower  part  of  the 
back  and  loins,  and  arises  by  a  thin  tendinous  monibrane, 
from  the  six  inferior  spines  of  the  back,  and  by  the/cwoia 
tuTTiborum,  from  all  the  spines  of  the  loins  and  sacrum ;  also 

Pia.  149  repruenb  the  auperfici:il  Muscles  of  Ihe  bacli  iitd  neek.  1  Trap»- 
lioi.  3  LatUsimui-doni.  3  Infra-spinalui.  4  Teres  minor.  5  Teres  major. 
£  Obliquus  exteraui.  T  Serratus  magnus.  8  Pectoralii  major.  II  Sleroo- 
muloid.     12  Deltoid.     16  Gluteus  maiimui. 


490  MUSCLES  ON  POSTERIOa  KECK  AND  BACK. 

from  the  posterior  third  of  the  crest  of  the  ilium,  andbjr 
fleshy  slips  from  the  three  or  four  lower  ribs.  The  fibres 
from  this  extensive  origin  converge  towards  the  axilla,  so 
as  to  form  its  posterior  fold,  and  thence  go  to  be  insertedlj 
a  broad,  thick  tendon,  into  the  lower  part  of  the  posterior 
edge  of  the  bicipital  groove  of  the  humerus.  As  tliis  mus- 
cle ascends,  it  passes  over  the  inferior  angle  of  the  scapula, 
where  a  bursa  is  found  interposed,  and  where  also  a  fasci- 
culus of  fibres  often  connects  the  two.  At  this  point  it  is 
behind  the  tp^t-es  majoi^,  but  as  it  proceeds  it  winds  around 
this  muscle  so  as  to  get  in  front.  The  two  tendons  are 
closely  connected,  but  separated  by  a  bursa. 

Function. — To  draw  the  arm  downward  and  backward. 
It  can  also  depress  the  shoulder  and  rotate  the  humerus  in- 
wards, and  if  the  shoulders  bo  fixed  it  can  elevate  the  ribs 
and  assist  in  inspiration. 

The  second  layer  consists  of  three  muscles. 

lihomhoideua  minor, — Dissection, — Cut  through  the  trape- 
zius along  its  spinal  attachment,  and  reflect  towards  the 
shoulder,  which  will  expose  the  rhomboidei.  This  is  a  nar- 
now  muscle,  and  seems  more  properly  to  form  a  part  of  the 
next,  the  rhomboideus  major,  with  which  it  is  so  intimately 
blended.  It  arises  by  a  thin  tendon  from  the  two  or  three 
lower  cervical  spines,  passes  obliquely  down  and  is  inserted 
into  the  base  of  the  scapula  opposite  its  spine. 

The  rhomboideus  major  aiises  tendinous  from  the  four  su- 
perior dorsal  spines,  passes  down  parallel  and  in  connection 
with  the  rhomboideus  minor,  and  is  inserted  into  all  the 
base  of  the  scapula  from  its  spine  to  the  inferior  angle. 
These  two  muscles  receive  their  name  from  their  quadri- 
lateral figure. 

Function, — To  draw  the  shoulder  backward  and  upward 
toward  the  spine. 

The  levator  angtili  scapuloi  is  situated  at  the  upper  and 
posterior  side  of  the  neck,  between  the  anterior  margin  of 
the  trapezius  and  the  posterior  margin  of  the  sterno-cleido- 
mastoideus.  It  arises  by  distinct  and  rounded  tendons  from 
the  transverse  processes  of  the  four  or  five  superior  cervical 
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rertebra;  these  Quite  to  form  a  fleshy  belly,  which  is 
inseHed  into  all  the  base  of  the  scapula  from  its  spine  to 
the  auperior  angle. 

Functum. — To  raise  the  shoaldcr,  vrhen  acting  with  the 
trapezius.  ^..^  ^^ 

When  act- 
ing by  itself 
it  elevates 
the  superior 
angle  of  the 
scapula,  and 
in  propor- 
tion depress- 
es the  acro- 
mion. 

Thirdlay- 
tr. —  Dxaeco' 
/ion.— Be- 
move  the 
ihomboidci 
by  detach- 
ing them 
from  the 
base  of  the 
scapula,  and 
the  lattssi- 
mus  dorsi, 
by  dividing 
alouf;  its  centre  and  reflecting  towards  tlie  spine,  and  the 
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back  part  of  the  chesty  arises  by  a  thin  aponeurotic  tendon, 
from  the  ligamentum  nuchad^  the  three  inferior  spines  of 
the  neck,  and  from  the  two  or  three  superior  spines  of  the 
back,  and  is  inserted  by  fleshy  digitations  into  the  npper 
edges  of  the  second,  third,  and  fourth  ribs. 

Function. — To  elevate  the  ribs,  and  thus,  by  expanding 
the  chest,  to  assist  in  inspiration. 

The  serratus  posticus  inferior ^  situated  at  the  lower  and 
back  part  of  the  chesty  is  a  broader  and  thinner  muscle 
than  the  last  It  arises^  by  a  very  delicate  tendinous  ex- 
pansion, beneath  the  latissimus  dorsi,  with  which  it  ii 
strongly  connected,  through  the  fascia  lumborum;  from 
the  spinous  processes  of  the  two  lower  dorsal,  and  two  or 
three  upper  lumbar  vertebrae,  and  is  inserted^  by  fleshy 
digitations,  into  the  inferior  margins  of  the  four  lower  ribs. 

Function. — To  depress  the  ribs,  and  thus  by  lessening 
the  capacity  of  the  chest,  to  assist  in  expiration.  It  is  the 
antagonist  muscle  of  the  superior  serratus. 

The  splenitis  capitis  et  colli  has  its  lower  portion  con- 
cealed by  the  muscle  before  the  last ;  and  its  upper,  by  the 
trapezius.  It  ajnses  from  the  four  or  five  superior  spines  of 
the  back,  and  the  three  or  four  lower  of  the  neck,  and  from 
the  ligamentum  nuchaa;  it  ascends  as  a  long,  flat,  and 
fleshy  muscle,  and  is  inseiied^  by  two  distinct  portions — one 
for  the  head — into  the  mastoid  process  of  the  temporal  bone, 
and  the  surface  between  the  two  semicircular  ridges  of  the 
occipital ;  and  the  other,  for  the  neck,  into  the  transverse 
processes  of  the  two  or  three  superior  cervical  vertebrae. 

Function, — To  bend  the  head  and  neck  backward. 

The  fourth  layer  is  seen  by  removing  the  serrati  and 
splenii,  and  consists  of  the  following  seven  muscles : 

Sacro-lunibalis,  longissimus  dorsi,  spinalis  dorsi.  These 
three  muscles  are  associated  under  the  name  of  erector  spinau 
The  whole  appear  as  one  mass,  occupying  the  space  between 
the  spinous  processes  and  the  angles  of  the  ribs. 

The  first  two  have  a  common  origin  from  the  posterior 
surface  of  tlie  sacrum,  from  the  posterior  third  of  the  crest 
of  the  ilium,  and  from  the  spinous  and  oblicjue  processes  of 
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the  Itunbar  Tertebrn ;  on  a  level  with  the  }aet  rib  a  diriaioB 

occurs.    The  aacro4umbalia  forms  the  outermost  and  larger 

portion,  and  is  tnaerted  hj  long  and  fig,  isi. 

■lender  tendons,  into  all  the  rilie  at 

their  angles. 

The  hnffiaatmtu  dorsi  is  nearest 

the  spine,  and  is  wuerted  hy  short 

tendona  into  the  transverse  processes 

of  all  the  dorsal  rertebrae,  and  by 
teodinotu  and  fleshy  slips  into  all 
the  ribe  between  their  tnbercles  and 
angles. 

Function. — These  two  nluscles  ex- 
fend  the  spine,  and  preserve  it  in  I 
the  erect  state.   On  separating  these  I 
Ausclee,  six  or  eight  tendinous  and  U 
fleshy  slips  are  seen  coming  from  \ 
the  superior  margin  of  the  ribs  and 
attaching  themselves  to  the  lower 
anrface  of  the  sacro-lumbalis ;  they 
are  called  the  mitecuU  accessorii  ad  ^ 
aeuav-lumbalem. 

The'epintdis  dorai  is  a  purely  ten- 
dinous muscle,  situated  along  the 
edges  of  the  spinous  processes.  It 
arises  tendinous  from  the  two  supe- 
rior lumbar  and  three  inferior  dorsal  spines,  and  is  inserted 
tendinous  into  the  nine  upper  dorsal  spines.  Function. — The 
same  as  the  two  last    These  three  muscles  are  covered  by 


494  MCfSCLES  ON  POSTERIOR  KECK  AKB  BACK. 

edges  of  the  four  or  five  superior  ribs,  by  as  many  tendoM, 
and  forms  a  small  fleshy  belly,  which  is  inserted  by  tliree 
or  four  tendons  into  the  transverse  processes  of  the  fourth, 
fifth,  and  sixth  cervical  vertebroB.  Function. — To  draw  tie 
neck  backward  and  to  one  side. 

Tranaversalis  colli  (or  cervicis)  appears  to  be  a  continua- 
tion of  the  longisaimus  dorsi,  and  is  about  the  same  size 
with  the  last  It  arises  from  the  transverse  processes  of 
the  four  or  six  superior  dorsal,  and  is  insoied  by  small  ten- 
dons into  the  transverse  processes  of  the  four  or  five  lower 
cervical  vertebrae.     Function. — To  draw  the  neck  backward. 

The  trachelo-mastoideTiSyBitnaicd  between  the  last  and  tie 
complexus,  seems  also  to  be  a  continuation  of  the  longissi- 
mus  dorsi,  upward.  It  arises  tendinous  from  the  transvene 
processes  of  the  three  or  four  superior  dorsal,  and  four  or 
five  inferior  cervical,  and  forms  a  very  delicate  and  slender 
muscle,  which  ascends  to  be  inserted  into  the  posterior  part 
of  tlie  mastoid  process,  beneath  the  splenius.  Function. — To 
bend  the  head  and  neck  backward  and  to  rotate  to  one  side. 

The  complexus  is  seen  between  the  upper  heads  of  the 
diverging  splenii,  and  is  a  large  and  thick  muscle.  The 
tendinous  matter  noticed  in  its  substance,  gives  it  the  com- 
plex appearance,  whence  its  name  is  derived.  It  arises 
from  the  transverse  and  oblique  processes  of  the  five  or 
seven  superior  dorsal,  and  three  or  four  inferior  cervical, 
and  is  inserted  into  tlie  occipital  bone,  along  witli  its  fel- 
low, on  either  side  of  the  median  line,  between  the  two 
semicircular  ridges.    Function. — To  draw  the  head  back. 

Fifth  layer,  (Fig.  151.) — Dissection. — Remove  the  muscles 
of  the  fourth  layer,  by  dividing  them  in  tlieir  middle  and 
reflecting  them  to  either  end.  This  layer  consists  of  the 
following  five  muscles : 

The  rectus  capitis  jwsticus  majors  is  of  a  triangular  shape, 
Arises,  tendinous  and  fleshy,  from  the  spinous  process  of 
the  vertebra  dentata,  and  is  inserted  broad  into  the  inferior 
transverse  ridge  of  the  os-occipitis.  Function. — To  draw 
the  head  back  and  rotate  it  on  the  atlas. 

The  rectus  capitis  posticus  minora  like  the  last^  is  also 
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triangular,  having  its  apex  "below  and  Lase  above,  being 
situated  to  the  inner  side  of  the  rectus  major,  and  with  it 
occupying  the  space  between  the  head  and  the  first  and 
second  vertebrw.  It  arises  from  the  tubercle  on  the  poste- 
rior part  of  the  atlas,  and  passes  upward  and  outward  to 
be  inserted  broad  into  the  rough  surface  between  the  infe- 
rior transverse  ridge,  and  foramen  magnum  of  the  occipital 
bone.    Function, — To  draw  the  head  backward. 

The  obliqmcs  capitis  siijycrior  arises  narrow  from  the 
transverse  i)roce8s  of  the  atlas,  and  is  inserted,  by  a  broad 
attachment  to  the  occipital  bone,  behind  its  mastoid  pro- 
cess. Function. — To  bend  the  head  to  one  side  and  draw 
it  backward. 

The  cMiquus  capitis  inferior  arises  from  the  spinous  pro- 
cess of  the  vertebra  dentata,  passes  upward  and  outward, 
and  is  inserted  into  the  extremity  of  the  transverse  process 
of  the  atlas.  Function, — To  rotate  the  atlas  and  head  upon 
the  dentata  or  second  vertel)ra. 

These  four  little  muscles  form  nearly  an  equi-lateral 
triangle.  The  base  consists  of  the  recti  along  the  middle 
line.  The  apex  is  the  extremity  of  the  transverse  process, 
and  the  sides  of  the  triangle  are  the  superior  and  inferior 
oblique  muscles.  A  quantity  of  fatty  and  cellular  struc- 
ture fills  up  this  triangle,  and  deep  in  it  are  seen  tlie  verte- 
bral artery,  a  plexus  of  veins,  and  the  sul)-occipital  nerve. 

The  semi'SpinaJis  colli  et  dorsi  appears  as  one  continued 
muscle,  though  it  has  been  distinguished  into  two.  They 
extend  from  transverse  to  spinous  processes,  encircling  about 
one-half  tlie  vertebral  column — hence  tlieir  name.  They 
are  with  difficulty  distinguished  from  tlie  multifidus  spinas. 

The  semi-spinalcs  colli  arise  from  the  transverse  processes 
of  the  five  8Ui)erior  dorsal  vertebra?,  and  are  inserted  into 
the  spinous  processes  of  the  middle  cervical  vertebrne. 

The  semi'Spinales  dorsi  arise  from  the  transverse  pro-' 
cesses  of  the  six  lower  dorsal  vertebra?,  and  are  inserted 
into  the  spinous  processes  of  the  two  lower  cervical,  and 
four  upper  dorsal.    Function, — To  draw  the  spine  obliquely 
backward. 
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Sixth  layevy  (Fig  151.) — Dissection. — ^Bemove  the  semh 
Bpinales.  This  layer  consists  of  the  deeper  and  more  deli- 
cate muscles  of  the  hack  and  rihs. 

The  inter-spinalesy  as  their  name  implieSi  are  situated 
between  the  spinous  processes  of  contiguous  vertebra 
They  consist  of  a  succession  of  small,  short  muscles,  which, 
in  the  neck,  are  in  pairs,  owing  to  the  bifid  state  of  the 
cervical  spines.  In  the  back  they  are  quite  indistinct,  tnd 
in  the  loins  they  are  mostly  ligamentous,  having  a  few 
muscular  fibres  intermixed.  Function. — To  extend  tbe 
spine  and  keep  it  erect 

The  intertransversales  are  also  short  'muscles,  and  m 
their  name  indicates,  are  situated  between  the  transvene 
processes.  They  are  double  and  distinct  in  the  neck,  Teiy 
indistinct  in  the  back,  and  feeble  in  the  loins. 

Function. — To  bend  the  spine  laterally. 

The  multijidas  spines  consist  of  a  multitude  of  small, 
fleshy  and  tendinous  fasciculi,  which  are  parallel  to  eadi 
other,  and  extend  from  transverse  to  spinous  processes,  the 
whole  length  of  the  spine.  They  arise  each  from  the  trana- 
verse  or  oblique  piocess  of  one  vertebra,  and  are  inserkd 
into  the  spinous  process  of  the  vertebra  above,  the  fasci- 
culi sometimes  extending  to  the  second  or  third  vertebra 
abova 

At  the  lower  part  of  the  spine  the  multifidus  spinsB 
have  also  an  attachment,  tendinous  and  fleshy,  to  the  back 
part  of  the  sacrum,  and  the  posterior  part  of  the  ilimiL 
Function, — To  support  the  spine  and  bend  it  to  one  side. 

The  levatores  costarum  are  twelve  in  number,  on  each 
side  of  the  chest,  and  are  parallel  to  the  external  intercoe- 
tal  muscles.  Each  arises  from  the  transverse  processes  of 
the  dorsal  and  the  last  cervical  vertebra,  and  i«  inserted  into 
the  ribs  below,  between  the  tubercle  and  angle,  ^tuio- 
tion. — To  elevate  the  ribs  and  assist  in  inspiration. 

The  suprorspinales  are  little  fleshy  fasciculi^  or  bands, 
described  as  being  situated  exclusively  upon  the  spinous 
processes  of  the  cervical  vertebraa. 

It  will  be  seen  from  the  above  description  of  the  muscles 


yt  the  back,  that  no  very  great  regularity  hclonge  to  their 
lereral  attachmeots,  a  fact  which  explains  the  apparent 
liflcrepaacy  among  different  authors. 

SECTION  III. 

OBOAirS   OF   DEOLDTmON (ESOPHAaCS. 

The  oesophagus,  (mim,  to  hear,  fayot,  food,)  or  food  duct, 
li  a  continuation  of  the  pharynx,  and,  as  its  name  implies, 
is  designed  to  convey  our  food  and  drinks  from  the  mouA 
and  pharynx  downward  into  the  stomach. 

It  commencea  at  the  lower  portion  of  the  pharynx,  op- 
posite the  fifth  cervical  vertebra,  and  behind  the  cricoid 
cartilage,  at  its  lower  border.  It  then  descends  the  neck 
nearly  on  the  median  line,  lying  first  a  little  to  the  left 
of  this  line  in  the  neck,  then  inclining,  as  it  enters  the 
chest,  to  the  right ;  then  again  to  the  left,  before  it  enters 
the  stomach.  This  fiexuosity  explains  the  occasional  dif- 
ficulty of  introducing  the  probang.  It  passes  behind  the 
bwshea,  the  arch  of  the  aorta,  the  pericardium,  along  the 
poateiioT  mediastinum,  and  in  front  of  the  thoracic  aorta, 
to  the  diaphragm,  and  terminates  at  the  cardiac  orifice  of 
the  stomach,  opposite  the  tenth  dorsal  vertebra.  It  is 
made  up  of  three  distinct  coats,  with  the  blood-vessels  and 
Derves.  The  coats  arc  the  external,  the  middle,  and  the 
internal,  or  muscular,  cellular,  and  mucous. 

The  muscular  <xxit  is  composed  of  two  very  distinct  planes 
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the  stomocli.  Its  veiiu  enter  th« 
inferior  thyroid,  the  hroDchial,  Tens 
axygoB,  superior  rena  cava,  iDtemal 
mammary,  and  coronary  rein  of  the 
stomach.  It  has  also  lytiq^alia  dit- 
charging  their  contents  into  the 
ganglia  which  surround  it. 

The  nerves  of  the  (eflophagiu  are 
ttnmerons  and  consist  chiefly  of 
branches  from  the  pnemno-gastric^ 
vhich  surronnd  it  and  coostitate  the 
(esophageal  plexus. 

The  pneumo-gastriCf  (Fig.  162,)  or 
par  vagnm,  being  so  largely  con- 
nected with  the  cesophagos,  aa  well 
aa  with  a  variety  of  other  important 
organs,  demands  a  description  in 
this  place.  This  nerve,  (claned 
along  with  the  eighth  pair,  thoagh 
a  more  strict  classification  makefl  it 
the  tenth,)  arises  by  numerous  fila- 
ments, generally  ten  or  twelve,  from 
the  mediilln  ohlongata  in  the  fissure 
between  the  corpora  olivftreandret- 
tiformc  These  unite  into  one  nerve, 
which  joins  the  glosso-pharyngea] 
above,  and  t)te  spinal  accessory  be- 
low, and  the  whole  proceed  to  the 
foramen  lacerum  posteriua,  through 


Fia.  153  reprasentt  the  eighth  piir  of  nerrei.  1  Corpus  pjmnidale.  9  Pan 
Varolii.  3  Corpui  oliTare.  4  Corput  rMtiAtnnc.  5  Facitl  nene.  6  Origin 
of  Blouo-pharyngeil.  7  GaogliODum  pctroaum.  8  Trunk  of  gloMO-phBT]n>- 
gtal.  9  Spinal  acceuorj.  10  Ganglion  of  par-Tagum  or  pneumogailric  DCrrc. 
11  Iti  ganglion  taking  the  pleiiform  amngemBDl.  19  Trunk  of  par  Tagiim. 
13  111  pharyngeal  branch.  14  Pharjngeal  plesu*.  15  Superior  larjngMl 
iMrTB.  16  Cardiac  braachea.  17  Elecurrent  braoeh.  18  Anterior  pulmonaij 
branches.  19  Foaterior  pulmonar;  branchea.  SO  CEsophageal  pleiui.  31 
Gaatric  branchcB.  93  Point  where  ipinal  aeceuory  arUei.  S3  Stemo-mutoU 
brancba*.    34  BraDche*  to  tbe  (rapeiitu. 
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wUch  they*  pui,  and  go  to  tbeir  Mventl  destinations.  In 
Ae  fommen  laoenun,  the  par  vagam  is  separated  from  the 
othw  nerrea  by  dense  cellular  membrane,  and  from  the 
jognlar  vein,  which  is  behind,  by  a  spicala  of  bone.  At 
thu  point  it  also  presenta  a  swelling  called  the  superior 
ganglion,  and  below  this  another  enlargement  called  the 
inferior  ganglion,  about  an  inch  in  length.  From  these, 
filamenta  communicate  with  the  facial,  spinal  accessory, 
glono-pharjmgeal,  sympathetic,  and  superior  spinal  nerres, 
OHUtituting  a  plexoa  termed  the  bcuUar  plexus,  ^rom  the 
inferior  ganglion,  which  is  of  reddish  color,  the  par  ragnm 
descends  the  forepart  of  the  neck,  along  with  the  carotid 
artery  and  jugular  vein,  behind  and  between  thosfi  vessels, 
and  enclosed  in  the  same  sheath  with  them.  At  the  root 
of  the  neck,  the  right  par  vagum  enters  the  chest  between 
the  snbclarian  vein  and  artery,  crossing  the  latter  at  right 
angles ;  on  the  left,  this  nerve  rans  parallel  to  the  snb- 
davian  artery,  crossing  the  arch  of  the  aorta.  Both  nerves 
now  proceed  through  the  thorax  to  the  posterior  part  of  the 
TOOt  of  the  lungs,  in  the  posterior  mediastinum,  and  descend 
along  the  cesophagus,  through  the  diaphragm,  to  terminate 
upon  the  stomach. 

The  par  vagum  in  its  course  gives  off  the  following 
branches : 

The  auricidar  commences  at  the  superior  ganglion,  con- 
nects with  the  glosBO-pharyngeal,  enters  a  small  canal  of 
the  petrous  bone,  upon  the  inside  of  the  styloid  process, 
then  proceeds  to  join  the  facial  in  the  aqueduct  of  Fallo- 
pins,  and  finally  escapes  in  front  of  the  mastoid  process  to 
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-  The  superior  laryngeal  also  arises  from  the  inferior  gang- 
lion, and  taking  an  arched  course  downward  behind  the 
internal  carotid  artery,  enters  the  thy'ro-hyoid  membrane 
along  with  the  superior  laryngeal  artery,  and  principallj 
supplies  the  mucous  membrane  of  the  larynx.  This  nene 
is  regarded  as  one  of  sensation. 

The  cardiac  nerves  have  their  origin  from  the  vagus  il 
the  root  of  the  neck,  by  two  or  three  branches,  which  cross  the 
carotid  artery  and  join  the  sympathetic  in  the  cardiac  pleznL 

The  inferior  laryngeal  (or  recurrent  nerve)  comes  from 
the  par  vagum  upon  the  right  side,  as  it  crosses  the  suV 
clavian  artery.  It  curves  around  and  behind  this  arterf, 
and  ascends  to  the  larynx  along  the  side  of  the  trachea, 
covered  by  the  inferior  thyroid  and  common  carotid  arte- 
ries ;  at  its  origin  it  gives  off  filaments  to  the  cardiac  plexus, 
trachea,  oesophagus,  and  thyroid  gland,  and  finally  termin* 
dites  by  supplying  all  the  muscles  of  the  larynx  except  the 
crico-thyroid.  Branches  have  also  been  traced  into  the 
snicous  membrane  of  the  larynx. 

The  recurrent  of  the  left  side  differs  from  that  of  the 
right,  in  curving  round  the  arch  of  the  aorta  and  ductus 
arteriosus.  The  recurrent,  or  inferior  laryngeal  nerves  are 
essentially  motor. 

Pulmonary  branches, — ^These  come  from  the  vagus,  near 
the  root  of  the  lungs,  and  form  a  plexus,  in  front  and  be- 
hind the  root,  called  the  anterior  and  posterior  pulmonary 
plexuses.  The  posterior  is  the  larger,  and  both  anastomose 
with  the  sympathetic  and  phrenic  nerves,  and  accompany 
the  pulmonary  vessels  and  bronchial  tubes,  to  supply  the 
lungs. 

(Esophageal  branches, — These  come  from  the  pncumogas- 
tric  above  and  below  the  root  of  the  lung ;  but  it  is  below 
the  root  that  the  nerves,  on  either  side,  come  together, 
and^  surrounding  the  oesophagus,  constitute  the  (esophageal 
plexus.  The  left  vagus  goes  in  front,  while  the  right  passes 
behind  the<cesophagus. 

^Gastric  branches, — These  are  the  terminating  branches  of 
ihe  pneumogastric  upon  the  stomach.    They  form,  around 
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the  cardiae  orifice  of  the  Btomach,  the  cardiac  plexua.  The 
right  vagiu  goes  to  the  posterior  surface  of  the  stomach, 
flommnnicating  with  the  solar,  renal,  splenic,  and  hepatic 
pkxoTCs;  while  the  left  is  distributed  on  the  anterior 
lar&ce,  and  lesser  curvature  of  the  stomach,  sending  some 
hranches,  hj  the  lesser  omentum,  to  the  liver  and  gall- 
bladder. 

It, is  evident, '  then,  that  the  pnenmogastric  is  a  com- 
pound nerve,  that  is,  that  it  combines  filaments  of  scosa- 
tion  and  motion — that  it  connects  together  a  great  varietj 
of  organs,  as  the  pharjnx,  cesophagus,  larynx,  trachea, 
longs,  heart,  and  stomach,  and  influences  an  equally  great 
Tstiety  of  functions,  as  deglutition,  voice,  respiration,  cir- 
culation, and  digestion. 

The  cesophagus,  besides  the  pnenmogastric  nerves,  is 
abo  supplied  vith  branches  from  the  thoracic  ganglia  of 
tlie  Bympathetio: 


SECTION   IV. 

OBQAIfS  OF  CIBCDLATIOIT  OF  THE  NBCE. 

The  organs  of  circulation  in  the  neck  comprise  its  blood- 
vessels,  and  consist  of  the  arteries  and  vetW. 

The  arteries  supplying  the  upper  part  of  the  neck  are, 
the  gvperior  thyroid,  facial,  and  occipital — branches  of  the 
exiemal  carotid.    The  vert^ral,  the  thyroid  axis,  and  the 
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seen  the  laiynz,  the  trachea,  oesophag:af,  and  thynrid 
gland ;  on  the  oataide,  the  iatemsl  jugular  veio  in  tb 
same  sheath  with  the  artery;  hehind,  theee  reoMb  rot 
upon  the  tranarerae  processes  of  the  cervical  vertebra,  tlw 
loDgoB  colli,  and  rectus  capitis  anticns  major  mtudei,  Ai 
rta.  16S. 


inferior  thyroid  arteries,  and  the  inferior  laryngeal  and 
sj-mpathetic  nerves.  The  common  carotids  are  also  cov- 
ered in  front  by  the  common  integuments,  platysma  my- 
oidea,  and  superficial  fascia  of  the  neck. 

Fh.  153  repr«MnU  the  Anterior  Neck,  ihowing  it*  BIooA-tcmcI,  fee.  kt. 
1  Anterior  belliei  of  the  digutrie  nutcle.  3  3  M]rl[>-hjoideiu.  4  H;o-|lo»- 
■ui.  5  Sljlo-gla«tu(.  6  Bijloid  proceu.  T  BifurotioD  of  external  eaiwtU 
into  IntemK]  masilluj  and  temporal.  S  Poetcrior  auricular  branch  oT  ths 
facial  narre  aad  arterj.  9  BtjIo-pharjnBeut,  and  middle  coottrictor  of  tb* 
pharTDS.  11  Huloid  branch  of  exlemal  cuotid.  19  Superior  thyroid  ar- 
toir-  13  Thjro-hjoid  membrane.  14  Thjro  hjoid  muicle,  15  15  SUno- 
tbjroid.  16  Thjroid  gland.  IT  IT  Omo-hjoid  muicie.  18  18  Stemafajoid. 
19  Stemo-nattaid.  90  Upper  attachnent  of  the  iterno-mMtuid.  91  Obliqirai 
«Rplti*.«up«rior.  93  Complexui  mutcle.  94  Spleniui  capiti*.  95  Lnnint 
•ainll  acaputa.    96  Scalctiui  poiticui.    ■  Bealenut  mcdtua.    t  Scalenta  tm^ 
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a  caiotU  termiaatei  opposite  the  upper  bor* 
itT  of  the  thyroid  cartilage,  hy  diriding  into  the  external 
and  internal  carotids. 

.  From  this  point,  the  external  carotid  ascends  to  the  neck 
of  the  lower  jaw,  where  it  ends  in  the  temporal  and  inter* 
kal  maxillary  arteries.  In  this  coarse  it  is  crossed,  near  ifi 
•rigin,  by  the  lingoal  nerve,  then  hy  the  stylo-hyoid  and 
digastric  mnscles ;  and,  still  higher,  it  is  imbedded  in  the 
parotid  gland,  and  crossed  by  the  facial  nerre.  The  pla- 
sma, mperficial  £ucia,  and  skin  form  the  superficial 
oorering  in  front,  while  behind,  it  is  separated  from  the 
internal  carotid,  by  the  stylo-glossus  and  stylo-pharyngens 
muscles,  and  the  glosso-pbaryngeal  nerve. 

The  external  carotid  gives  off  ten  branches,  which  have 
been  already  detailed  in  describing  those  of  the  head.  We 
shall,  therefor^  only  recapitulate  here  those  belonging  to 
the  neck. 

The  superior  thyroid^  arising  from  the  anterior  part  of 
the  external  carotid,  near  its  origin,  descends  beneath  the 
omo-hyoid  and  stemo-thyroid  mnscles,  to  the  thyroid 
gland.    In  its  course  it  gives  off  the  following  branches : 

Superficial  br(aKhea  to  the  integuments  and  superficial 
muscles ;  hyoid,  to  the  lower  border  of  the  hyoid  bone  and 
its  muscles ;  superior  laryngeal,  which  goes  along  with  the 
■aperior  laryngeal  nerve,  through  the  thyro-byoid  mem- 
brane, and  is  distributed  to  the  mncous  membrane  and 


604  BLOOD-VESSELS  OF  THE  NECK. 

crico-thyroid  membrane,  and  entering  into  the  interior 
of  the  thyroid  gland,  and  anastomosing  freely  with  tb 
inferior  thyroid. 

The  facial  artery j  called  also  the  labial^  or  extenud  mop- 
iUary,  arises  also  from  the  front  of  the  external  carotid, 
opposite  the  os-hyoides,   and  ascends  to   the   lower  jaw 
behind,  and  in  the  substance  of  the  submaxillary  gland. 
Thence  it  proceeds  to  the  angle  of  the  month,  and  thenoe 
by  the  side  of  the  nose,  to  the  angle  of  the  eye,  where  it 
terminates  by  anastomosing  with  the  ophthalmia     Iti 
branches  supplying  any  portion  of  the  neck,  are  chiefly  the 
gtandtUaVy  distributed  to  the  submaxillary  and  lymphatic 
glands,  and  the  submental^  which  leaves  the  facial  just  at 
it  is  mounting  over  the  lower  jaw,  and  proceeds  forward, 
covered  by  this  bone,  passing  over  the  anterior  belly  of  the 
digastricus,  and  beneath  the  origin  of  the  mylo-hyoidetu 
to  the  chin,  which,  with  the  adjacent  muscles,  it  supplies, 
and  ends  by  anastomosing  with  the  inferior  dental  and 
sublingual  branches. 

The  occipital  arises  opposite  the  facial,  from  the  posterior 
part  of  the  external  carotid,  and  ascends  backward  behind 
the  posterior  belly  of  the  digastric,  the  sterno-mastoid,  and 
trachelo-mastoid  muscles,  to  the  groove  at  the  root  of  the 
mastoid  portion  of  the  temporal  bone.  It  now  proceeds 
horizontally  backward,  between  the  splcnius  and  complexns 
muscles,  to  the  mesial  line  of  the  atlas,  and  thence  ascends 
upon  the  occiput,  terminating  in  numerous  branches  which 
anastomose  with  its  fellow,  the  posterior  auricular,  and 
the  temporal  arteries.  Its  cervical  branches  supply  the 
superficial  and  deep  muscles  on  the  posterior  and  superior 
part  of  the  neck.  The  arteria  princeps  cervicia  is  the  name 
applied  to  the  deep  branch  which  descends  to  the  com- 
plexus  and  semi-spinalis  muscles,  and  anastomoses  with 
the  profunda  cervicis  of  the  subclavian,  thus  forming  the 
.collateral  circulation  between  the  branches  of  the  external 
carotid  and  subclavian  arteries. 

The  avbdavian  artery,  (Figs.  120, 153,)  on  the  right  side, 
arises  from  the  arteria  innominata,  opposite  the  stemo-cla- 
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ricalar  articnlation ;  thenco  it  proceeds  obliqaely  outward 
to  the  ianer  margin  of  the  scaleniiB  anticuB  muscle,  con- 
stitnting  its  first  stage.  It  now  passes  betweea  the  scale- 
Diu  anticas  and  scalenuB  medius,  forming  its  second  stage. 
After  emerging  from  these  muscles  it  proceeds  downward 
and  outward,  beneath  the  clavicle,  to  the  lower  margin  of 
the  first  rib,  forming  its  third  stage,  where  it  terminates 
■■  subclavian,  and  becomes  axillary. 

The  right  subclavian  has  anterior  to  it,  in  its  first  stage, 
the  internal  jugular  and  subclavian  veins,  the  pnoumo- 
gastric,  phrenic,  and  cardiac  nerves ;  th'e  sterno-mastoid, 
iterno-hyoid  and  sterno-thyroid  muscles.  Behind  are  the 
inferior  laryngeal  and  sympathetic  nerves,  the  vertebral 
vein,  and  some  cellular  tissue  and  lymphatic  glands.  In  its 
■econd  stage  it  lies  between  the  scaleni  muscles,  separated 
by  the  scalenus  anttcus  from  the  subclavian  vein  and  phrenic 
nerve,  and  accompanied  by  the  brachial  plexus  of  nerves. 
In  the  third  stage  the  subclavian  vein,  the  subclavian  mus- 
cle, and  the  clavicle  are  in  front ;  the  brachial  plexus  and 
the  omo-hyoid  are  above  and  external,  and  behind  are  the 
scalenus  posticus  and  the  first  rib,  while  the  skin,  platysma, 
and  fascia  form  the  superficial  covering. 

The  l^  subclavian  difiers  from  the  right  in  having  its 
origin  from  the  arch  of  the  aorta ;  in  being  longer ;  in  pur- 
■aiog  nearly  a  vertical  course  to  the  scaleni  mnsclc-s;  in 
having  the  pneumogastric  running  parallel  with  instead  of 
crossing  it ;  in  not  having  the  recurrent  passing  around  it  >' 
in  having  the  vena  innominata,  left  carotid,  left  lung,  and 
pleura  in  front;  and  in  having  the  thoracic  duct  and  Ion- 
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the  transverse  process  of  the  fifth  or  sixth,  and  sometimei 
of  the  seventh  cervical  vertehra.  It  passes  upward  in  (k« 
bony  canal  formed  by  the  several  foramina  placed  oneaboio 
another  in  the  corresponding  transverse  processes,  as  high 
as  the  derUcUa  or  second  vertebra.  Here  it  bends  outwud 
and  backward  to  the  foramen  in  the  transverse  procesi  of 
the  atlas,  and  then  makes  a  very  remarkable  curve  inwaid 
and  backward,  round  the  articulation  of  the  atlas,  entering 
the  foramen  magnum  through  the  dura  mater.  It  asceDdi 
upon  the  medulla  oblongata,  and  at  the  lower  margin  of 
the  pons,  it  unites  with  its  fellow  to  form  the  basilsc 
artery. 

In  the  canal  the  vertebral  artery  sends  out  anterior,  pos- 
terior, and  external  branches,  supplying  the  intertransv6^ 
Bales,  complexus,  splenius,  rectus  capitis  anticus  miyor,  and 
scaleni  muscles ;  while  its  internal  branches  go  into  ths 
spinal  canal  and  supply  the  dura  mater,  and  spinal  marrow. 
In  its  transverse  bend,  between  the  atlas  and  occiput,  it 
distributes  a  number  of  branches  to  the  posterior  recti  and 
oblique  muscles  of  the  head.  It  supplies  also  the  spinal 
nerves,  and  at"  the  foramen  magnum  gives  off  the  anterior 
and  posterior  spinal  arteries  that  descend  the  cord  its  whole 
length.  The  remaining  branches  of  the  vertebral  and 
basilar  arteries,  are  given  in  the  account  of  the  brain. 

The  thyroid  axis  arises  from  the  subclavian  at  its  upper 
part  and  near  the  inner  edge  of  the  scalenus  anticus.  Itii 
a  short,  thick  trunk,  and  gives  off  four  principal  branches : 

The  inferior  thyroid^  the  superior  scapular  or  transver^ 
salts  humeriy  the  posterior  scapular  or  transversalis  coUif 
and  the  cervicalis  anterior  or  ascending  cervical. 

The  inferior  thyroid  ascends  behind  the  common  carotid 
to  the  thyroid  gland,  where  it  anastomoses  with  the  supe* 
rior  thyroid,  supplying  in  its  course  the  trachea,  oesopha- 
gus, and  lower  part  of  the  larynx. 

The  superior  scapular  proceeds  behind  the  clavicle  ob* 
liquely  outward  to  the  supra  scapular-notch,  over  whose 
ligament  it  passes  to  supply  the  supra-spinatus,  and  then 
goes  beneath  the  acromion  to  the  infra-spinatus  and  teres 
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Bmor.  Id  its  conne  it  crones  the  ecaleoiiB  uiticas,  tbe 
^renic  nerre,  and  tbe  brachial  plexus.  This  vessel  not 
ufreqaently  ooraea  from  the  subclavian. 

The  tratuvencdia  coUi,  or  posterior  Bcapular  passes  trans- 
Tsrwly  outward  over  the  scaleni  muscles,  and  through  the 
Inchial  plexus  to  the  superior  posterior  angle  of  the  sca- 
pols,  where  it  ends  in  two  branches,  the  avperficud  cervictd, 
Mipplying  the  trapezius,  splenius,  and  levator  scapulee ;  and 
ike  continued  trunk,  the  poatertor  scapular,  vbicb  descends 
along  the  base  of  the  scapula  to  supply  the  rhomboid  and 
other  muscles  arising  from  this  quarter.  It  anastomoses 
irith  the  subscapular,  a  branch  of  the  axillary. 

The  eervioalia  anterior  or  ascending  cervical  ascends  upon 
the  scalenas  anticus,  supplying  it,  the  longus  colli  and  the 
netua  capitis  anticus  major,  and  sending  branches  to  the 
cpinal  cord  and  its  membranes. 

The  profunda  cervicie,  or  cervicaHs  posterior,  arises  from 
ihe  upper  and  back  part  of  the  subclavian,  on  a  level  with 
and  outside  of  the  vertebral ;  it  ascends  outward  and  back- 
ward between  the  transverse  processes  of  the  sixth  and 
MTenth  cervical  vertcbree,  ascending  on  tbe  back  of  the  neck 
to  supply  the  complexus  and  other  deep  muscles,  and  anas- 
tomosing with  ttie  descending  branches  of  the  occipital. 
This  vessel  is  sometimes  a  branch  of  the  superior  intercostah 

TEENS  OF  THE  NSCK,  (Fig.  154.) 
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enter  into  the  external  jugular,  besides  the  temporal  and 
internal  maxillary,  are  the  occipital,  posterior  cerrica! 
Fio.  154.  cutaneouB,aadthepo8teriorsDd 

supra  scapular  TeiuB,  the  last  of 
which  joins  it  at  its  termination. 
This  vein  communicates  with 
the  internal  jugular,  generally 
at  its  upper  part,  and  in  its 
descent  with  the  anterior  jugu- 
lar. It  is,  however,  very  varia- 
ble, being  sometimes  doable  and 
very  small.  It  returns  the 
hlood  from  the  external  parts  of 
the  head,  integuments  and  tat- 
perficial  muscles  of  the  neck. 

The  intemai  jugular  vein  is 
the  great  channel  receiving  the 
blood  of  the  sinuses  already 
noticed  in  the  account  of  the  brain.  It  commences  at  the 
foramen  lacerum  posterius,  where  the  lateral  sinuses  ter- 
minate, then  descends  the  neck  first  on  the  outside  of  and  a 
little  behind  the  internal  carotid,  then  on  the  outside  of  the 
common  carotid  artery  to  the  root  of  the  neck,  where  it 
joins  with  the  snbclavian  to  form  the  vena  innominaia  of 
each  side — at  its  superior  portion  the  ninth  and  eighth  pair 
of  nerves  arc  on  its  inside,  and  the  styloid  process  with  its 
muscles  are  in  front.  The  lingual  and  glosso-pharyngeal 
nerves  arc  between  this  vein  and  the  artery  a  little  lower 
down,  while  the  spinal  accessory  passes  behind  in  its  out- 
ward direction.  The  rest  of  the  course  of  this  vein  js 
enclosed  in  the  same  sheath  with  the  common  carotid 
artery  and  pneumogastric  nerve,  receiving  in  its  descent 
the  facial,  Ungual,  pharyngeal,  and  thyroid  veins,  and 
communicating  freely  with  the  external  jugular. 

Fia.  154  repreMQti  the  Veini  of  the  Neck  and  Httd.  a  Froiital  nln. 
b  full  TciD.  c  Supra  orhittl.  d  Angular  veto,  i  Facial  vein.  /  Supaitt- 
cial  trmporal  veins,  g  Middte  temporal.  A  Masseteric  pl«xut  of  veiM. 
t  Oeoipilal  tein*.  j  External  jugular,  k  Internal  jngulir.  I  Anterior  jafl- 
lu    M  Scapular  Teiot.    n  SubclaTiut  Tela,    p  Vena  InnMiinala. 
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The  antenor  jugtilar,  called  also  atiperfidal  thyroid  vein, 
ItegiiiB  at  the  ofi-hyoidee,  and  descends  along  the  anterior 
margin  of  the  Bterno-mastoideus,  near  the  median  line  of 
the  neck,  covered  by  the  superficial  cervical  fascia,  and  ter- 
minates below,  either  in  the  external  jugular  or  subcIaTian 
ttoju.  The  two  anterior  jugulars  often  connect  by  a  trans- 
Terae  branch  and  frequently  communicate  above  with  the 
facial,  internal,  and  external  jugular  veins.  They  also 
Twy  much  in  size  and  return  the  blood  from  the  superficial 
parts  on  the  front  of  the  neck. 

The  Bubdavian  veitia  are  continuations  of  the  axillary, 
■nd  are  situated  beneath  the  clavicle  and  subclavius  mus- 
tis.  Passing  over  the  first  rib,  in. front  of  the  subclavian 
artery,  and  crossing  the  scalenus  anticus  muscle,  they  ter- 
minate by  uniting  with  the  internal  jugular,  to  form  the 
right  and  left  vena  innominata,  which  also  unite  to  consti- 
tute the  superior  vena  cava.  The  subclavian  veins  receive 
tlie  tributary  streams  of  the  external  jugidar  veins,  the  ver- 
lArai,  inferior  thyroid,  inferior  laryngeal,  internal  mammary, 
And  superior  tn/eroosfaf^though  these  latter  frequently 
onpty  into  the  vena  innominata. 

SECTION   V. 
ORGAIfS  OF  mNBEVATION,   OR  NERVES  OF  THE  NECE. 

These  are  the  par  vagum,  spinal  accessory,  lingual,  fa- 
i6al,  cervical  plexus  and  phrenic  nerve,  brachial  plexus, 
•ympathetic  nerve  and  its  ganglia. 

The  par  vagum  (Fig.  152)  has  been  already  fully  de- 
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uum,  and  joins  the  other  divisionB  of  the  eighth  piir, 
along  with  which,  and  enclosed  in  the  same  sheath,  it 
passes  through  the  foramen  lacerum  posticos,  and  thenoe 
to  the  muscles  on  the  side  of  the  neck. 

In  the  foramen  lacerum  it  is  connected  to  the  Tagos  bj 
one  or  more  filaments.    On  the  outside  of  the  foramen  it 
divides  itself  into  two  branches — internal  and  external  The 
former  is  the  smaller  and  joins  the  pneumogastric,  wUle 
the  external  is  tbe  continuation  of  the  accessory  nem, 
which  proceeds  outward,  behind  the  internal  jugular  xm, 
to  the  sterno-mastoid  muscle,  the  upper  third  of  which  it 
perforates  and  supplies  with  filaments,  anastomosing  with 
the  second,  third,  and .  fourth  cervical  nerves,  and  finally 
being  distributed  upon  the  trapezius  as  low  down  as  fho 
scapula. 

The  function  of  this  nerve  is  regarded  as  purely  motor, 
though  the  observations  of  Todd  and  Bowman  assign  sen* 
sation  to  the  fibres  of  the  internal  branch.  This  nerve, 
along  with  the  pneumogastric,  has  been  compared  to  a  oohh 
pound  or  spinal  nerve,  the  spinal  accessory  being  the  motoTi 
while  the  vagus,  with  its  ganglia,  represents  the  sensory. 

The  lingual,  hypoglossal ,  or  ninth  pair  of  nerves ^  (Fig-  910 
^is  nerve  is  the  motor  nerve  to  the  tongue,  as  well  as  to 
several  structures  at  the  superior  part  of  the  neck.  It 
arises  from  tlie  medulla  oblongata  between  the  corpus  pyr- 
amidale  and  corpus  olivnre,  by  six  or  ten  filaments,  which, 
uniting  together,  pass  out  of  the  cranium  through  the  an* 
terior  condyloid  foramen  of  the  occipital  bone.  It  then 
proceeds  forward,  between  the  internal  jugular  vein,  and 
internal  carotid  artery,  ascending  with  the  vein  as  low  as 
the  angle  of  the  jaw,  when  it  curves  across  the  occipital 
branch  of  the  external  carotid,  taking  the  course  of  the 
digastric  muscle  and  lingual  artery,  to  the  base'  of  the 
tongue  above  the  os-hyoides;  here  it  pasncs  above  the 
mylo-hyoides,  crossing  the  hyo-glossus,  and  dividing  into 
filaments  which  supply  these  muscles,  the  genio-hyo-glos- 
sus  and  the  lingualis,  and  continued  forward  through  the 
tongue  as  far  as  its  tip. 
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The  bnnclieB  of  this  nerve  are,  first,  thoae  Thich  com- 
nnnicate,  on  the  outside  of  the  condyloid  foramen,  with 
'he  pneamogastric,  sympathetic,  spinal  accessory,  and  first 
ind  second  cervical  nerves.  As  it  crosses  the  occipital 
irtery  it  seada  off  the  descendeiu-nont,  which  descends 
in  front  of  and  ontside  the  sheath  of  the  common  caro- 
tid artery,  to  the  middle  of  the  neck,  where  it  mceta 
vith  branches  from  the  second  and  third  cervical  nerves, 
Ebnning  a  plexas  which  is  distributed  upon  the  sterno- 
hjoid,  thyroid,  and  omo-hyoid  muscles.  About  the  os-hy- 
aides,  filaments  of  the  lingual  have  been  traced  to  the 
xiiutrictors  of  the  pharj'nx,  stylo-pharyugeus,  and  thyro- 
hyoid muscles;  and  on  the  hyo-glossus,  communicating 
bimDches  form  a  plexus  with  the  gustatory  branch  of  the 
fifth  pair. 

The  facial  nerve  is  described  under  the  organs  of  expres- 
noD,  to  which  the  reader  is  referred. 

The  cervical  plexus  (Fig,  153)  is  divided  into  the  anterior 
and ptw/mor  cervical  plexuses.  The  former  isibrmed  by  the 
onion  of  the  anterior  branches  of  the  fonr  superior  cervical 
nerves,  and  is  situated  upon  the  side  of  the  neck,  between 
the  trapezius  and  sterno-mastoid  muscles,  corresponding  to 
the  second,  third,  and  fourth  vertebrie,  and  covered  by  the 
platysma  and  fascia.  .  This  plexus  rests  upon  the  origin  of 
the  aplenius  and  levator  anguli  scapulae  muscles,  and  com- 
municates with  the  eighth  and  ninth  nerves,  and  the  su- 
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and  third  cervical  Qerves,  is  larger  than  the  la8t|  and 
ascends  behind  the  mastoid  muscle,  to  the  parotid  gland, 
where  it  divides  into  a  superficial  branch,  supplying  the 
integument  over  the  parotid  gland  and  anterior  ear,  and  t 
deep  one  which  enters  the  lower  part  of  the  glandi  paaiei 
over  tlie  mastoid  process,  and  is  distributed  to  the  back  of 
the  ear,  and  side  and  back  of  the  scalp,  and  communicating 
with  the  facial  and  occipital  nerves. 

The  occipifcdia  minor  arises  from  the  second  cervical,  and 
proceeds  upward,  behind  the  mastoid  muscle,  to  supply  tbe 
skin  of  the  back  part  of  the  head,  and  the  occipital  part  6f 
the  occipito-frontalis  muscle. 

The  descending  branches  of  the  cervical  plexus  are  divided 
into  superficial  and  deep.  The  former  consist  of  external, 
middle,  and  internal  branches,  which,  supply  the  integu- 
ments upon  the  sides  of  the  neck,  and  extend  down  upon 
the  pectoral  and  deltoid  muscles. 

The  deep  descending  hreinches  consist  of  the  muacularf  ths 
communicating^  and  the  phrenic* 

The  muscular  supply  the  trapezius,  levator  anguli  sca- 
pulas, and  sterno-mastoid  muscles,  and  come  from  different 
parts  of  the  plexus. 

The  communicating  connect  with  the  sympathetic,  pneo- 
mo>gastric,  and  lingual  nerves  near  the  base  of  the  cranium, 
and  in  front  of  the  atlas. 

A  nerve  called  the  communicans  noni,  is  a  long,  delicate 
branch,  coming  from  the  second  and  third  cervical  nerves, 
which  descends  generally  in  front  of  the  sheath  of  the  cer- 
vical vessels,  though  sometimes  on  the  outside  of  the  inter- 
nal jugular  vein,  and  occasionally  behind  it,  to  the  middle 
tendon  of  the  omo-hyoid,  where  it  unites  in  the  form  of  a 
loop,  with  the  descendcns  noni. 

The  phrenic  is  a  very  important  nerve,  and  is  the  internal 
respiratory  of  Sir  Charles  Bell.  It  arises  from  the  third 
and  fourth  cervical  nerves,  with  additional  filaments  from 
the  fifth  and  sixth,  and  sometimes  from  the  seventh,  con- 
necting with  the  sympathetia  It  descends  in  front  of  the 
scalenus  anticus  muscle,  and  at  the  root  of  the  neck  com- 
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Branicatea  with  the  inferior  cervical  ganglioa,  and  fre- 
foently  with  the  vagos  and  its  recurrent  branch ;  at  this 
point  it  enters  the  chest  betveen  the  suhclavian  artery  and 
rain,  and  proceeds  downward  on  the  side  of  the  pericardium 
in  the  middle  mediastinam,  to  the  diaphragm,  to  which  it 
ii  distributed,  sending  branches  on  the  right  side  to  the 
liver  and  vena  cava,  and  on  the  left  to  the  oesophagus  and 
itomach.  The  left  phrenic  is  longer  than  the  right  from 
the  direction  of  the  heart  to  the  left  side.  It  has  been  com- 
monly considered  to  be  a  purely  motor  nerve,  but  Laschka's 
recent  researches  show  that  it  contains  sensory  filaments 
also.  He  states  that  it  effects  a  double  interchange  between 
the  spinal  and  the  sympathetic  nerves.  It  commonly  arises 
only  from  the  fourth  cervical  nerve.  The  diaphragmatic 
branches  go  to  the  tendinous  centre,  the  inferior  cava,  the 
right  auricle,  and  the  liver. 

Theposteriar  cervical  plexus  is  formed  by  the  junction  of 
the  posterior  branches  of  the  first,  second  and  third  cervical 
nerves.  It  is  situated  beneath  the  complexus.  Its  branches 
are  called  musculo-cutaneous  and  occipitalis  major. 

The  musculo  cutaneous  supplies  the  complexus  and  semi- 
Bpinalis  colli,  and  then  pa-iscs  through  the  trapezius  to 
become  cutaneous,  being  distributed  to  tlie  integuments  on 
the  hack  of  the  neck  and  head. 

The  occipntaUs  major  comes  from  the  second  cervical  nerve, 
takes  the  course  of  the  occipital  artery,  and  supplies  the 
muscles  on  the  back  part  of  the  neck  and  head.  The  pos- 
terior branches  of  the  lower  cerviciil  nerves  supply  the  mus- 
cles and  integuments  on  the  lower  and  back  part  of  the 
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at  first  three  roots,  which  again  divide  and  unite  in  t 
variety  of  ways  to  constitute  this  plexus.  Its  lower  part 
receives  the  name  of  axillary  plexus.  This  plexus  commu- 
nicates with  the  cervical  by  means  of  a  filament  from  the 
fourth  cervical  nerve.  In  the  neck  it  passes  between  the 
scalenus  anticus  and  medius  muscles,  above  and  outside 
of  the  subclavian  artery,  under  the  clavicle  and  sub-cla- 
vian  muscle,  over  the  first  rib  to  the  axilla,  where  the 
branches  of  this  plexus  so  interlace  as  completely  to  sur- 
round the  axillary  artery  from  the  clavicle  to  the  head  of 
the  humerus. 

The  brachial  plexus  is  very  extensive,  and  sends  branches 
to  the  neck,  the  anterior  part  of  the  chest,  and  the  upper  ex- 
tremity. Only  those  going  to  the  neck  claim  our  attention 
in  this  place.  The  balance  of  this  plexus  will  be  consid- 
ered in  its  appropriate  relations  with  the  organs  of  the 
chest  and  superior  extremity. 

The  branches  supplying  the  neck  are  termed  supra  davio- 
idar,  and  go  to  the  subclavian  muscle,  the  scaleni,  levator 
anguli  scapula},  and  rhomboid  muscles. 

The  posterior  thoracic^  called  also  the  external  respiratory 
nerve  of  Mr.  Bell,  arises  from  the  fourth,  fifth  and  sixth 
cervical  nerves,  passes  downward  and  outward,  behind  the 
brachial  plexus  and  vessels,  upon  the  scalenus  posticus, 
and  ultimately  terminates  in  the  great  serratus  muscle. 
This  is  a  very  long  nerve,  and  from  its  origin  so  near 
the  phrenic,  its  function,  according  to  Bell,  is  to  associate 
the  serratus  magnus  muscle  with  the  diaphragm  in  res- 
piration. 

Sympathetic  nerve  of  the  neck, — The  sympathetic  nerve  is 
so  called  from  its  extensive  relation  with  all  the  various 
parts  of  the  body,  connecting  the  several  organs  and  vis- 
cera, and  uniting  the  whole  in  one  harmonious  action  or 
series  of  actions.  It  is  also  styled  ganglionicy  from  the 
number  of  ganglia  which  occur  upon  it.  By  Bichat  it 
was  named  the  nervous  system  of  organic  life — in  con- 
tradistinction to  the  cerebro-spinal  or  nervous  system  of 
animal  life.    Other  terms,  as  the  intercostal^  splanchnic, 
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tod  automatic,  bare  all  been  applied 
to  it 

The  sympathetic  is  not  a  single 
nerre,  but  consists  of  tiro  cords  cxtend- 
ii^  from  the  base  of  the  cranium  to 
the  coccyx.  Each  of  these  cords  de- 
scends along  the  neck  anterior  to  the 
vertebra},  behind  the  carotid  artery 
and  jugular  vein,  and  in  front  of  the  ^ 
rectus-capitis  and  longus  colli  muscles.  ^^' 
In  the  chest  they  are  traced  along  the  "S^, 
sides  of  tlie  spine,  over  the  heads  of 
the  several  ribs,  and  are  found  enter- 
ing the  abdomen  beneath  the  true  lig- 
smentum  arcuatum.  They  descend  on 
the  anterior  part  of  the  lumbar  ver- 
tebra}, between  the  psoas  muscles  and 
crura  of  the  diaphragm,  into  the  pel- 
vis ;  they  pass  along  the  anterior  sur- 
face of  the  sacrum  to  the  first  bone 
of  the  coccyx,  where  the  two  cords 
noite  in  a  small  ganglion,  called  coc- 
cygeal or  ganijUon  impar. 

Throughout    the   wholo   course   of 
these  nerves  a  series  of  knots  or  ganglia 


1 


616  GAKGUA  OV  THB  HEAD. 

From  these  ganglia  an  immense  number  of  branchei 
radiate  in  every  direction,  constituting  so  many  plamet. 
The  plexuses  follow  the  course  of  the  several  arteries,  re- 
ceiving the  names  of  the  respective  vessels  they  pursue,  as 
the  hepatic,  gastric,  splenic,  renal,  &o.  In  many  in- 
stances they  form  complete  nervous  sheaths  around  the 
vessels. 

The  sympathetic  cords,  it  will  he  observed,  in  their  d^ 
scent  along  the  spinal  column,  connect  with  all  the  spinal 
nerves  by  one  or  two  filaments — with  the  cervical  gen^ 
rally  by  one,  and  with  the  dorsal,  lumbar,  and  sacral  by 
two.    At  their  superior  extremity  they  also  communicate 
with  all  the  cerebral  nerves  as  they  emerge  from  the  cra- 
nium, except  the  fourth  and  sixth  pair,  and  with  these  they 
unite  in  the  cavernous  sinus;  while  with  the  olfactory, 
optic,  and  auditory,  the  union  occurs  in  their  ultimate  ex- 
pansion.   There  is  also  a  communication  of  the  sympathetic 
nerves  with  the  several  ganglia  of  the  head,  which  gan- 
glia are  regarded  as  the  same  with  the  rest  of  the  gaih 
glionic  system.    And  though  they  have  been   described 
along  with  the  several  organs  of  the  head,  yet  for  the  pui^ 
pose  of  having  a  connected  view  of  the  whole  we  introduca 
the  following  summary  and  figure  (156.) 

Six  sympathetic  ganglia  are  found  belonging  to  the 
head,  as  follows : 

The  ganglion  of  liibes,  named  after  its  discoverer,  and 
situated  upon  the  anterior  communicating  artery.  This 
ganglion  is  the  point  of  junction  of  the  sympathetic  cords 
of  the  opposite  sides  of  the  body,  at  their  superior  i)art.  It 
sends  filaments  to  the  carotid  plexus. 

The  lenticulxiry  ciliary  or  ophthalmic  ganglion,  is  situated 
within  the  orbit,  on  the  outside,  and  in  close  contact  with 
the  oi)tic  nerve,  and  imbedded  in  a  quantity  of  fatty  mat- 
ter. It  is  a  small,  flattened  and  grayish  body,  sending  off 
the  ciliary  nerves  to  the  eye,  and,  according  to  Tiedemann, 
a  filament  along  with  the  arteria  centralis  retina*.  It 
communicates  with  the  nasal  branch  of  the  ophthalmic, 
with  the  third  or  motor  oculi,  and  with  the  carotid  plexuf 


tranches  of  the  internal  maxiltary  artery,  and  preeenta 
a  reddish  triangular  appearance.  It  gives  off  three  sets  of 
branches  internal  or  naaal,  descending  or  palatine,  and  pos- 
terior or  Vidian — all  of  which  have  heon  deacrihed  with  the 
■aperior  maxillary  nerve,  under  the  head  of  active  organs 
of  mastication.  This  ganglion  of  Meckel,  by  means  of  its 
Vidian  nerve,  which  takes  a  most  circuitous  and  lengthy 
route,  as  already  described,  establishes  a  communication 
with  the  carotid  plexus,  and  through  this  latter  with  the 
VDperior  cervical  ganglion — with  the  glosso-pharyngeal  and 
pneumogastric,  by  its  tympanic  branch,   wit.h   tlie  facial, 
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maxillary  gland,  is  of  small  size,  and  communicates  with 
the  gustatory  and  lingual  nerves,  and  with  the  sympa- 
thetic filaments  of  the  facial  artery,  also,  through  the 
Vidian  nerve,  with  the  carotid  plexus  and  the  rest  of  the 
cranial  ganglia. 

The  otic-ganglion  (or  ganglion  of  Arnold)  is  found, 
directly  below  the  foramen  ovale,  on  the  inside  of  the  in- 
ferior maxillary  nerve,  upon  the  outside  of  the  Eustachian 
tube,  and  anterior  to  the  middle  meningeal  artery.  It  if 
a  small,  not  very  distinct,  and  reddish  body,  distributing 
filaments  to  the  tensor  palati  and  tensor  tympani  muscles, 
and  communicating,  by  its  branches,  with  both  the  motor 
and  sentient  portions  of  the  inferior  maxillary,  and  with 
the  facial  and  tympanic  branches  of  the  glosso-pharyn- 
geal. 

The  nasopalatine  or  ganglion  of  Cloquet. — The  existence 
of  this  body  as  a  proper  ganglion  has  been  doubted.  It  is 
very  small,  and  when  present,  found  in  the  foramen  inci- 
fiivum,  distributing  branches  to  the  anterior  palate,  and 
communicating  with  the  ganglion  of  Meckel,  by  moans  of 
the  internal  nasal  branch  passing  off  from  this  latter  gang- 
lion and  going  to  the  ganglion  of  Cloquet. 

Ganglion  of  Laumonier — (Fig.  157.)  —  This  ganglion, 
named  after  its  discoverer,  is  generally  seen  on  the  under 
surface  of  the  carotid  artery,  within  the  carotid  canal, 
though  sometimes  found  in  the  cavernous  sinus.  It  ii 
small,  and  appears  to  be  an  expansion  of  the  petrosal  nerve 
before  joining  the  carotid  plexus,  and  is  also  called  tha 
ganglion  caroticuniy  or  cavemosum. 

It  is  represented  as  a  flattened,  elongated  ganglion,  form- 
ing the  connecting  link  between  the  cranial  and  extra- 
cranial portions  of  the  sympathetic. 

A  variety  of  opinions  are  entertained  as  to  the  origin 
of  the  sympathetic.  Some  say  it  arises  in  the  brain; 
others,  along  the  course  of  the  spinal  marrow,  and  its 
coccygeal  extremity;  while  others,  more  recently,  place 
its  origin  in  the  lining  coat  of  the  arteries. 

Those  who  assert  its  origin  from  the  brain,  say  it  it 
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by  the  noioQ  of  tbe 
Vidian  brsDch  of  tbe 
fifth  and  sixth  pair 
of  nerves,  irhoae  di- 
Terse  properties  com- 
ing together,  consti- 
tate,  as  it  were,  a 
tertium  qnid,  styled 
the  sympathetic. 
This  view  is  ex- 
plained by  the  ac- 
companying figure, 
from  Lobstein. 

The  latter  opinion, 
vbicb  places  the  or- 
igin in  the  interior 
of  the  arteries,  re- 
gards the  lining  coat 
of  these  vessels  as 
essentially  nervous, 
and  makes  the  semi- 
Innar  ganglion,  in 
the  abdomen,  th  e 
great  centre  of  this 
system.  Whatever 
may  be  its  origin,  there  is  strong  reason  for  believing,  vitli 
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reasons  for  believing  it  to  be  not  only  independent  of  tbe 
brain  and  spinal  marrow,  but  the  original  and  formati?e 
system  to  these  latter  portions  as  well  as  to  the  rest  of 
the  animal  body.*  Well  authenticated  cases  are  recorded 
of  the  absence  of  the  brain,  in  acephaUms  fostuses  ;  and  still 
further,  of  the  whole  cerebro-spinal  system.  But  no  cases, 
we  believe,  are  recorded  of  the  sympathetic  system  being 
wanting,  which  seems  fairly  to  show  independence,  as  well 
as  priority  of  existence. 

The  sympatJietiCj  in  the  neck,  presents  three  ganglia, 
the  superior  cervical^  middle,  and  inferior  cerviccdy  (Fig.  155.) 

The  superior  cervical  ganglion  is  sUiuUed  upon  the  rec- 
tus capitis  anticus,  on  the  inside  of  the  eighth  and  ninth 
pair  of  nerves,  and  behind  the  internal  carotid  artery  and 
jugular  vein.  It  is  of  an  oval  shape,  and  reddish  color,  ex- 
tending from  the  first  cervical  vertebra,  about  half  an  inch 
below  the  carotid  foramen,  to  the  third. 

Its  branches  are — superior^  infervor,  irUemalj  extemci^ 
and  anterior.  The  superior,  two  in  number,  ascend  in  the 
carotid  canal,  where  they  form  the  carotid  plexus.  Here  a 
junction  with  the  Vidian  branch  of  the  fifth  and  the  sixth 
occurs,  and  from  this  point  filaments  are  traced  into  the 
cavernous  sinus,  constituting  the  cavernous  plexus,  and 
from  thence  to  the  Casserian  ganglion — also  to  the  lentic- 
ular ganglion,  while  others  are  found  accompanying  the 
ophthalmic  artery  and  its  branches. 

The  inferior  branch  forms  the  continued  trunk  of  the 
sympathetic,  which  connects  this  with  the  middle  or  lower 
cervical  ganglion. 

The  irUemcJ,  branches  proceed  to  the  pharynx,  larynx, 
and  heart.  Those  of  the  pharynx  unite  with  the  glosso- 
pharyngeal and  par  vagum,  forming  the  pharyngeal  plexus. 
The  laryngeal  unite  with  the  branches  of  the  superior  la- 
ryngeal nerve,  while  the  cardiac  descend  the  neck,  behind 
the  sheath  of  the  common  carotid,  entering  the  chest,  along 

*  See  appendix  to  Sir  Wilson  Philip  on  '<  wvAt  and  (hrotdc  diseases,*'  by 
James  H.  Miller,  M.  D.,  former  Professor  of  Anatomy  in  the  Washin|;toB 
Medieal  Collep  of  Baltimore. 
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irith  the  artflria  inaomiaata  upon  the  right,  aod  tlie  sub- 
clavian artery  upon  the  left  side,  to  the  great  cardiao 
plexus. 

The  external  branches  unite  witb  the  three  superior  cer- 
vical neires,  and  irith  the  lingual,  par  vagnm,  and  gloeso- 
pbarTQgeal. 

The  anterior  branches  are  called  bj  Scarpa,  ncrri  molles, 
from  their  soft  texture.  They  are  of  a  gray  color,  very 
numerous,  and  accompany  the  external  carotid  and  its 
branches,  forming  plexuses  around  each,  which  are  named 
according  to  the  artery  they  surround,  aa  the  superior 
thyroid,  facial,  and  lingual  plexus. 

The  middle  cervical  ganglion  is  situated  upon  tbe  longus 
colli  muscle,  opposite  the  fifth  cervical  rertehra,  and  be- 
hind the  common  carotid  artery,  resting  upon  the  superior 
thyroid  artery.  It  is  smaller  than  the  superior,  of  irregu- 
lar form,  and  sometimes  wanting.  By  Haller  it  is  termed 
tiie  thyroid  ganglion.  It  sends  off  branches  which  ascend, 
descend,  pass  outward  and  inward,  and  communicate  witb 
the  superior  and  inferior  cervical  ganglia,  with  the  vagus, 
and  fourth  and  fifth  cervical  nerves;  it  also  sends  down 
the  middle  or  great  cardiac  nerve  to  join  the  cardiac 
plexus. 

The  inferior  cervical  ganglion  is  situated  between  the 
neck  of  tbe  first  rib  and  the  transverse  process  of  tbe  last 
cervical  vertebra.     Instead  of  being  single,  it  sometimes 
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phrenic  nerve  and  brachial  plexus.  The  rest  of  the  sym- 
pathetic will  be  examined  in  connection  with  the  abdomi- 
nal and  thoracic  organs. 

SECTION  VI. 
THE  FASCLfi  OF  THE  KECE. — (CERTICAL  FASCLfi.) 

The  fasciaB  of  the  neck  are  divided  into  the  superfidd 
and  deep  cervical. 

The  superficial  cervical  fascia  is  situated  immediatelj 
beneath  the  integuments,  enclosing  the  platysma  myoides, 
and  sometimes  so  closely  connected  to  this  muscle,  as  to  be 
with  difficulty  separated  from  it  It  is  continuous  with  the 
superficial  fascia  of  the  abdomen  and  chest,  and  attached 
to  the  sternum  and  clavicle.  It  is  traced  over  the  lateral 
and  anterior  parts  of  the  neck,  ascending  to  the  jaw  with 
which  it  is  connected,  and  expanding  over  the  parotid 
and  sub-maxillary  glands,  it  sends  processes  into  the  sub- 
stance which  surrounds  their  several  lobules.  It  then  pro- 
ceeds upward  to  form  a  strong  attachment  to  the  cartilage 
of  the  ear,  mastoid  process,  and  zygoma.  It  forms  the  an- 
terior layer  of  the  sterno-mastoid,  becomes  weak  at  the 
lateral  and  posterior  portions  of  the  neck,  gives  a  covering 
in  front  and  behind  to  tlie  trapezius,  and  is  traced  into  the 
fascia  profunda  or  deep  cervical  fascia. 

Indeed,  this  latter  fascia  is  regarded  as  nothing  more  than 
-the  reflected  portion  of  the  deep  surface  of  the  superficial 
cervical,  and,  so  considered,  it  is  found  to  pass  from  the  su- 
perficial along  the  anterior  margin  of  the  sterno-mastoid,  go- 
ing behind  this  muscle,  the  omo-hyoid  and  trapezius,  back 
to  the  ligamentum  nucliae,  which  some  regard  as  its  origin. 
In  front  it  is  connected  to  the  larynx  and  thyroid  gland, 
invests  the  sterno-hyoid  and  sterno-thyroid  muscles,  forms 
sheaths  for  the  other  muscles,  as  well  for  the  vessels  and 
nerves,  and  at  the  inferior  part  of  the  neck  is  attached  to 
the  inter-clavicular  ligament  and  upper  posterior  margin 
of  the  sternum,  adjacent  to  the  clavicle  and  first  rib.  At 
this  point,  the  root  of  the  neck,  some  loose  fatty  matter  is 
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ibnnd  'between  the  superficial  and  deep  cerrical  fascia. 
Between  the  trapezius  and  Bterno-mastoid,  the  deep  cervical 
&Bcis  presents  the  cellnlar  appearance.  At  the  angle  and 
base  of  the  jaw  to  which  it  is  connected,  it  dips  down  deep 
to  he  attached  to  the  stj'loid  process^  forming  the  stylo- 
maxillary  ligament,  and  the  partition  between  the  parotid 
and  sub-mszillarj  glands.  At  this  superior  part  we  find 
the  two  cervical  faBciio  enclosing  the  parotid,  ahfiorhent 
glands,  and  considerable  cellular  structure.  Hence,  when 
inflammation  is  set  up,  and  matter  is  formed,  from  the  un- 
yielding and  resisting  nature  of  these  fasciie,  the  suffering 
ifl  increased,  and  the  function  of  deglutition,  together  with 
the  movements  of  the  jaw  materially  interrupted. 

The  uses  of  the  cervical  fasciie  are  to  confine  and  support 
the  several  mnscles,  vessels,  and  glands ;  and  at  the  lower 
part  of  the  neck,  according  to  the  experiments  of  Mr.  Law- 
Tence,  to  protect  the  trachea  irom  the  pressure  of  the  atmos- 
phere during  inspiration. 

Lymphatic  Glands  of  the  A'eofc,  (cervical  glarula.) — The 
lymphatic  glands  belong  to  the  conglobate  division,  and 
form  part  of  the  absorbent  syatem.  Tliis  system  performs 
the  function  of  absorption,  and  consists  of  the  lacteals,  lym- 
phatic vessels,  and  lymphatic  glands.  The  glands  have 
already  been  summaiily  descrihcd  under  the  head  of  the 
glandular  tissue.  It  is  only  necessary  for  us  here,  there- 
fore, briefly  to  recapitulate  the  lymphatic  or  cervical  glands 
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Thyroid  Gland, — ^This  gland  is  situated  upon  the  sides  of 
the  larynx  and  upper  rings  of  the  trachea.  It  is  large,  and 
consists  of  two  portions  lying  laterally,  and  connected 
across  the  upper  part  of  the  trachea  hy  a  middle  portion 
called  the  isthmus.  The  lateral  parts  are  termed  I6be$» 
This  gland  is  of  a  reddish  brown  color,  deeper  in  the  chQd 
than  in  the  adult,  and  in  the  female  than  the  male.  Iti 
consistence  is  soft 

The  lobes  are  prominent  and  convex,  being  covered  Ijy 
the  sterno-hyoid,  thyroid,  and  omo-hyoid  muscles,  pl^ 
tysma,  fascia,  and  skin,  lying  along  the  side  of  the  trachea 
and  larynx,  ascending  as  high  as  the  thyroid  cartilage, 
and  connected  occasionally  to  the  base  of  the  08-hyoidefl| 
by  a  slip  which  is  thought  to  be  muscular,  and  called  by 
Soemmering  levator-glandulcBy  though  its  muscular  char- 
acter is  doubted  by  others.  Upon  the  left  side,  the  lobe 
rests  upon  the  oesophagus,  both  right  and  left  lobes  cover 
the  carotid  artery,  inferior  thyroid  vessels,  and  recurrent 
nerve  on  either  side  of  the  neck. 

The  isthmus  or  middle  lobe  is  sometimes  wanting;  at 
other  times,  instead  of  passing  in  front  of  the  trachea,  it 
goes  behind  it,  and  then  rests  upon  the  Gesojihagus.  In 
this  case,  should  there  be  enlargement,  not  only  embarrass- 
ment, but  considerable  danger  to  both  respiration  and 
deglutition  might  be  the  result 

The  thyroid  gland  consists  of  lobules,  which  are  again 
divisible  into  cells,  containing  a  yellow  serous  and  oily 
fluid,  according  to  some;  and  a  viscid,  transparent  secr^ 
tion,  according  to  others.  This  body  has  no  proper  capsuley 
unless  the  cellular  tissue  surrounding  it  be  regarded  as 
such.  It  has  no  excretory  duct,  and,  though  called  a 
gland,  can  have  no  claim  to  such  title  in  the  proper  sense 
of  the  term. 

It  is  largely  supplied  with  blood-vessels.  The  two  «iip^ 
rioT  thip'oid  arteries  from  the  external  carotid,  go  to  it  from 
above,  and  the  two  inferior  thyroid  from  the  subclavian 
below.  The  corresponding  veins  are  distinguished  for  their 
size  and  number. 


lEI  LAKTBX 


626 


The  nerves  come  from  the  sympathetic  and  pnenmo- 
gastric 

The  IjTDphatice  pass  into  the  cervical  glandfl. 

The  thyroid,  in  the  infant,  desccnda  ae  low  as  the  thy- 
mus gland.  It  not  unfrequently  suffers  enlargement  con- 
ftitDting  the  disease  called  goitre,  or  bronchocde. 

Its  function  ia  yet  unsettled,  though  it  is  regarded  aa  % 
diverticiilum  to  the  cerebral  circnlation. 


SECTION  VII. 
TIIE  LABTNX,  OR  OSOAX  OF  VOICR. 

The  larynx  is  situated  at  the  anterior  part  of  the  nock, 
hetweea  the  tongue  and  trachea,  surmounting  the  respi- 
ratory tube,  and  thus  being  connected  with  the  organs  of 
respiration  below,  as  well  ae  with  the  pharynx  or  that  of 
deglutition  ahore.  It  consists  of  cartilages,  ligaments,  mus< 
dea,  Yocal  chords,  a  lining  mucous  membrano  aod  glanda, 
with  blood-vessels,  and  nerves — thus  forming  a  great  vari- 
ety of  structures,  and  an  apparatus  both  curious  and  com- 
plicated. 

Cartilages. — The  cartilages  form  the  solid  frame  work,  and 
constitute  the  basis  of  the  larynx.    They  are  five  in  num- 
ber, the  thyroid,  cricoid,  two  arytenoid,  and  Yia.  158. 
^i'jloUin.    TlifSL',  UEiitud,  form  tht;  larynx, 
a  hollow  bnx  or  musictil  cast'   whose  c 
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extremity  has  two  tubercles^  termed  the  superior  and  tn/iK 
rior  cornua.  Each  ala  has  an  oblique  line,  dividing  it  into 
two  unequal  parts,  and  giving  attachment  to  the  sterno- 
thyroid, thyro-hyoid,  and  inferior  constrictor  muscles  of 
the  pharynx.  The  superior  cornua  are  connected  by  ligt- 
ments  to  the  os-hyoides — the  inferior  are  articulated  with 
the  cricoid. 

The  thyroid  is  open  behind,  and  encloses  the  sides  of  the 
cricoid.  Its  posterior  surface,  behind  the  pomum,  is  concaye 
and  has  attached  to  it  the  chordas-vocales,  and  epiglottic 
ligament 

The  cricoid,  («pmcoj,  ring,  etaoj,  like,)  as  its  name  impliei| 
is  annular  or  ring-like  in  its  form ;  it  is  situated  at  the 
lower  and  posterior  portion  of  the  larynx,  giving  that  pro- 
tection from  the  pressure  of  the  parts  behind,  which  the 
thyroid  does  from  that  of  the  atmosphere  in  front. 

It  is  narrow  before,  and  broad  and  vertical  behind.    Iti 
anterior  surface  is  convex,  and  has  the  crico-thyroid  mu»- 
Fio  159.      cles  attached  to  it.    The  posterior  surface  pre- 
sents  a    depression   for    the    crico-aryienoidd 
postici,  and  along  its  middle,  a  vertical  ridge 
giving  attachment  to  some  fibres  of  the  oeso- 
phagus.    The  upper  margin  is  horizontal,  and 
has  two  convex,  smooth  surfaces,  for  articulation  with  the 
bases  of  the  arytenoid  cartilages.     The  lower  margin  is 
circular,  and  connected  to  the  first  ring  of  the  trachea. 
The  arytenoid  cartilages  (apvtcwra,  a  pitcher)  occupy  a  ver- 
Fio.  160.      tical  position  upon  the  upper  and  posterior 
^  part  of  the  cricoid.     They  are  of  a  triangular 

J^  \^  shape,  and  are  two  in  number.  They  are  the 
smallest  in  size,  and  present  an  anterior  sur- 
face, which  is  convex  and  rough,  and  gives  attachment 
to  the  chordie-vovalvs ;  a  jx^sivrior  surface,  which  is  con- 
cave, for  the  reception  of  the  arytenoid  muscle ;  an  inter- 
nal surface,  which  is  flat,  smooth,  and  covered  by  mucous 
membrane,   where   the   two  arytenoids  approximate ;   an 

Fig.  159  represents  the  Cricoid  Cartilage. 

Fio.  16U  represents  the  two  Arytenoid  Cartilages. 
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ii^enor  anrface,  which  is  alao  amooth,  hut  convex,  constita- 
tiog  the  base,  and  articulating  with  the  cricoid ;  and  aa 
«pper  extremity,  or  apex,  which  ia  eurmounted  \)j  a  small 
movable  body,  called  the  appendiXj  or  cortiicultan  laryngia, 
also  styled  titberctdum  Santorini. 

The  epiglotti8~{ntii>Mtiii,  upon  the  fonjni«.)^ThiB  cartilago 
ia  situated  at  the  base  of  the  tongue,  and  is  a  fibro-cartUa- 
^Doua  structure.  It  occupies  nearly  a  vertical  position  at 
the  back  part  of  the  mouth.  Its  form  ia  oval  ^'o-  ^6i. 
and  flattened,  having  its  edges  curved.  It  ia  of  a 
yellowish  color,  pliable  and  elastic.  Its  surfaces  ^ 
are  anterior  and  posterior,  or  lingual  and  laryn- 
geal. Both  surfaces,  as  well  as  the  edges,  aro  ^ 
covered  by  mucous  membrane,  which,  in  front, 
ia  loose,  and  couatitutes  n  fold  called  the  /re_ 
num  epigJottidia.  On  the  laryngeal  surface  this 
membrane  is  strongly  attached,  and  presents 
the  orifices  of  mucous  ducts,  and  when  removed 
shows  the  cartilage  itself  to  be  perforated.  It 
differs  from  the  other  cartilages  in  never  being  found  ossi- 
fied. It  ia  80  nicely  adapted  to  the  superior  opening  of  the 
larynx,  aa  completely  to  close  the  glottis  in  deglutition,  and 
thereby  guard  against  the  introduction  of  foreign  bodies, 
and  consequently  against  suffocation  in  the  act  of  respiration. 

Ligaments. — The  ligaments,  connecting  the  thyroid  car- 
tilage with  the  os-hyoides,  are  three  in  number — a  middle. 
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The  ligaments  connecting  the  thyroid  to  the  cricoid  an 
also  three  in  number,  a  middle  and  two  lateraL 

The  middle  crioo4hyroid  is  a  strong,  yellow,  and  mem> 
branous  ligament  attached  above  to  the  lower  edge  of  tlie 
thyroid,  and  below  into  the  upper  edge  of  the  cricoid  car- 
tilage.  This  ligament  gives  passage  to  some  small  blood- 
vessels, and  is  interesting  from  being  the  place  of  selection 
for  the  operation  of  laryngotomy.  The  lateral  crioo  thyroid 
ligaments  consist  of  the  capsular  and  synovial  membranes, 
forming  articulations  between  the  inferior  cornua  of  tbft 
thyroid  cartilage  and  the  sides  of  the  cricoid. 

The  arytenoid  cartilages  have  two  sets  of  ligaments — the 
one  connecting  them  with  the  cricoid,  called  the  crioh 
arytenoid — the  other  with  the  thyroid,  termed  the  thyrth 
arytenoid  ligaments.  The  first  set  consists  of  two  capsular 
ligaments  and  synovial  membranes,  by  which  the  base  of 
the  arytenoid  cartilages  articulate  with  the  superior  mar- 
gin of  the  cricoid.  This  articulation  allows  a  great  free- 
dom of  motion. 

The  second  set  comprises  four  ligaments,  two  superior^ 
and  two  inferior.  The  former  are  sometimes  called  false 
ligaments,  as  they  consist  of  little  else  than  folds  of  mucous 
membrane,  containing  some  delicate  fasciculi  of  clastic 
fibres,  which  extend  from  the  inner  angle  of  the  thyroid 
to  tlie  anterior  face  of  the  arytenoid. 

The  inferior  thyroarytenoid  ligaments  are  true  fibrous 
chords,  and  constitute  the  chordce  vocales.  They  extend 
from  the  inner  angle  of  the  thyroid,  horizontally  back- 
ward to  the  base  of  the  arytenoid  cartilage.  These  liga- 
ments are  strong,  and  consist  of  elastic  and  parallel  fibres 
which  are  associated  with  the  thyro-arytenoid  muscles,  and 
pursue  the  same  direction.  The  space  between  these  infe- 
rior ligaments  is  the  glottis  or  rima-glottidis. 

There  are  two  proper  ligaments  of  the  epiglottis,  the 
thyro-epiglottideus  and  the  hyo-epighttideus.  The  former 
extends  as  a  strong  chord  from  the  epiglottis  to  the  inner 
margin  of  the  thyroid  notch;  the  latter  is  seen  as  a  thin 
elastic  membrane  situated  below  the  base  of  the  os-hyoides 
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and  tbe  front  of  the  epiglottis.  The  folds  of  mnconB  mem- 
braae  connecting  the  epiglottis  to  the  hase  of  the  tongne, 
hftTe  also  been  called  ligaments — they  are  three  in  niim- 
ber.  The  middle  one,  called  the  frenum  epigloitidia,  has  a 
few  elastic  fibres  and  some  celliUsr  tissue. 

Miudea  of  the  Larynx. — The  muacles  of  the  larynx  are 
nine  in  namber,  eight  of  which  are  in  pairs. 

Diatedum. — Make  the  same  in*  Fm.  169. 

ciaions  as  for  the  anterior  neck, 
and  remove  the  platjsma,  fascia, 
and  sterno-hjoideus,  and  sterno-  . 
tbyroideos  muscles.    We  thus  ex-  £ 
pose  the  anterior  muscles  of  the 
larynx — which  are  the  thyro-hy-*~ 
oidens  and  crico-thyroideua. 

The  thyro-hyoideus  (Fig.  162)  is 
abroad,  flat  muscle,  and  looks  very  c — 
much  like  a  coatinnation  of  the 
aterno-thyroideus.  It  anaea  from 
the  oblique  line  on  the  ala  of  the 
thyroid  cartilage,  ascends,  and  is  in- "' 
ttrted  into  the  lower  margin  of  the 
corau  of  the  os-hyoides  and  part 
of  its  base.  Its  function  is  to  raise 
the  larynx,  or  when  the  latter  i 
fixed  to  draw  down  the  os-hyoides. ' 

The   crioo-tkyroidem  (Fig.    162) 
is  a  short  muscle,  lying  below  the  last     It  arises  from  the 
anterior  surface  of  the  cricoid   cartilage;    its  fiLres   pass 
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traaerKTSUS.    To  which  are  also  added  the  ttynwpijifctff. 
deaa,  aryteno-epighttideus. 

The  thyro-arytetwideus,  withiu  the  Tocal  case,  oriiei 
near  the  angle  of  the  thyroid  cartilage  on  ite  po«teriotBu- 
face,  and  proceeds  backward  and  ont- 
ward,  along  the  sides  of  the  rima  glot- 
tidis,  to  be  inserted  into  the  anteriot 
and  outer  margin  of  the  arytenoid  m- 
tilage.    Fundion. — To  bring  the  uy- 
r^  tenoid  cartilages  forward,  and  thai 
relax  the  vocal  chords.    These  nmklci 
are  regarded  as  the  most  important  in 
the  production  of  voice.    They  are  con- 
cealed by  the  alte  of  the  thyroid  car- 
tilage, and  are  connected  with  and  mn 
along  the  vocal  ligaments. 
Crico-arytenoideue  posticus. — Dissection. — Open  the  pha- 
rynx by  a  vertical  incision  and  dissect  off  the  mucoiu 
membrane. 

This  muscle  will  then  be  seen  to 
arise  from  the  posterior  surface  of  the 
cricoid  cartilage,  and  to  pass  obliquely 
upward  and  outward,  as  a  flat  and 
strong  muscle,  to  be  inserted  into  the 
posterior  and  outer  part  of  the  base 
of  the  arytenoid  cartilage. 

FunfAioa. — To  antagonize  the  pre- 
ceding muscle  by  drawing  backward 
the  arytenoid  cartilages  and  making 
tense  the  vocal  chords. 

The    crico-arytenoideua    lateralis — 
(Pig.  163)  arises  from  the  side  of  the  cricoid  at  its  upper 

Fifl.l63reptMenlitwooftheMu»clMoftheL»ryo«.  oEpiglottii.  K«- 
eoid  cBrtil»ge.  c  Thyroid  c»rtilago.  i  Crico-wjIenoiaeuB  tateralU  miuck. 
(  Thjro-nrytenoideui. 

FiQ.  164  rapresentJ  the  Muscles  on  the  posterior  Lftrjnx.  ■  Epislotlii.  * 
Thyroid  Mrtil^e.  c  Cricoid  c»rtil»ge.  d  Crico-»rjtenoideiB-poeUcu».  ( 
Arjlanoideut  tiauTenuk  /  Aijtenoideui  obliquui. 
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edge,  rana  obliqaelj  upward  and  backward,  and  ia  tn- 
»eried  into  the  base  of  the  arytenoid.  Function. — To  draw 
the  arytenoids  outward,  and  enlarge  the  rima  glottidis,  as 
in  inspiration.    This  is  a  dilator  muscle. 

Arytenoideaa  obliquua  (Fig.  164J  arises  from  the  base  of 
one  arytenoid  cartilage,  aod  is  inserted  into  the  apex  of 
the  other.  Its  fibres  are  small  and  sometimes  absent,  and 
it  is  described  by  some  aoatomists  as  forming  a  part  of  the 
next  muscle. 

The  at^enoideua  transversus  (Fig.  164)  arises  from  the 
posterior  surface  of  the  one  arytenoid  cartilage,  and  runs 
transversely  to  be  inserted  at  a  similar  point  on  the  other, 
and  filling  up  the  concavities  of  each.  This  is  a  single 
moscle. 

Function. — Both  these  latter  muscles  bring  the  aryte- 
noids together,  and  thue  close  the  glottis,  being  thereby 
constrictors  of  this  opening. 

The  thyro-epiglottideua  has  indistinct  fibres,  which  arise 
from  the  inner  angle  of  the  thyroid  cartilage,  and  are 
inserted  into  the  base  and  side  of  the  epiglottis. 

Function. — To  draw  down  the  epiglottis. 

Arjfteno-epiglottidciis. — ^The  fibres  of  this  muecle  are  also 
indistinct.  It  arises  from  the  superior  extremities  of  the 
arytenoid  cartilages,  and  passes  forward  and  upward  to  be 
inserted  into  the  sides  of  the  epiglottis.  Function. — The 
Bame  as  the  latter  muscle. 

An  inferior  aryteiw-eplglottidean  muscle  is  spoken  of  by 
Hr.  Hilton,  as  arising  from  the  arytenoid  cartilage  above 
the  vocal  chords,  and  thence  proceeding  forward,  over  the 
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bly  minister  to  the  function  of  deglutition,  rather  than  to 
that  of  voice,  appear  wholly  from  under  the  influence  of 
the  will,  and  act  in  that  spasmodic  or  convulsive  motion 
by  which  the  food  is  hurried  over  the  glottis,  and  precipi- 
tated into  the  oesophagus." 

MUCOUS  MEMBRANE  OF  THE  LARYNX  AND  GLANDS. 

The  mucous  membrane  of  the  larynx  is  a  continuation  of 
that  lining  the  mouth,  nose,  and  pharynx.    It  is  of  a  pink- 
ish color,  smooth  and  soft,  and  proceeds  from  the  base  of 
the  tongue  to  the  anterior  surface  of  the  epiglottis,  in  three 
folds,  the  middle  one  being  the  froenum.     From  this  it 
passes  round  upon  the  posterior  surface  of  the  epiglottis, 
where  it  adheres  pretty  strongly ;  from  this  it  is  reflected 
backward  to  the  arytenoid  cartilages,  constituting  the  orjf- 
teno-epiglottic  folds,  or,  according  to  some,  the  superior  or 
false  vocal  ligaments.    Here  it  becomes  continuous  with 
the  mucous  membrane  of  the  pharynx,  and  covers  the  pos- 
terior surface  of  the  larynx.    From  the  upper  ligaments  it 
descends  within  the  larynx,  to  the  inferior  or  true  chorda 
vocales,  lining  the  intervening  space,  called  the  ventricle 
of  Morgagni,  and  also  an  ofiset  from  this  ventricle,  termed 
the  sacculus  laryngis.     It  adheres  to  both  these  cavities 
loosely.     Upon  the  inferior  vocal  chords  it  is  very  thin  and 
adheres  strongly,  is  traced  downward,   lining   every  de- 
pression and  eminence,  and  is  continuous  with  that  found 
in  the  trachea,  bronchial  tubes,  and  air-cells  of  the  lungs. 

This  membrane  is  perforated  by  a  multitude  of  foramina, 
the  orifices  of  mucous  ducts.  Sixty  or  seventy  are  said  to 
belong  to  the  sacculus  laryngis.  Its  epithelium  is  found  to 
be  of  the  columnar  form  and  ciliated.  The  ciliae  direct 
the  secretion  upward,  and,  according  to  Henle,  are  found 
extending  higher  up  in  front  than  upon  the  sides  or  be- 
hind. In  front  they  reach  to  the  posterior  surface  of  the 
epiglottis,  and  upon  the  sides  as  high  as  the  superior 
ligaments,  beyond  which  the  epithelium  takes  the  lami- 
nated form  of  tlie  pharynx  and  mouth.  The  upper  portion 
of  this  membrane  has  great  sensibility. 
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The  gtanda  of  the  larynx  are  distinguished  into  the  epi- 
glottic and  arytenoid.  The  former  are  nothing  more  than 
a  maaa  of  fatty  matter  situated  hetween  the  epiglottis  and 
thyro-hyoid  membrane.  The  only  epiglottic  glands,  says 
CrnTeilhier,  'belonging  to  the  epiglottis  are  found  within 
its  substance,  which  is  perforated  with  innumerable  orifices 
for  their  reception.  All  of  these  ducts  open  upon  the  laryn- 
geal surface  and  furnish  a  considerable  quantity  of  mucns. 

The  arytenoid  glands  are  found  in  the  aryteno-epiglottic 
folds  of  mucous  membrane,  and  must  not  he  confounded 
with  some  little  cuneiform  cartilaginous  bodies  also  seen 
in  this  situation. 

£lood-ves8el8. — The  arteries  supplying  the  larynx  are 
four  in  number,  the  two  superior,  and  two  inferior  thyroid. 
The  former  come  from  the  external  carotid — the  latter 
from  the  subclavian.  The  reins  accompanying  the  arte- 
ries terminate  in  the  adjoining  Tenons  trunks. 

Nerves. — The  nerves  (Fig.  152)  supplying  the  larynx 
are  four  in  number,  and  all  come  from  the  pneumo-gastric 
or  par  vagum.  Two  are  above,  arise  near  the  base  of 
the  cranium,  and  are  called  the  superior  laryngeal.  The 
other  two  are  below,  arise  from  the  par  vagum  at  the  root 
of  the  neck,  and  are  called  the  inferior  laryngeal,  or  recur- 
rent nerves.  The  former  chiefly  supply  the  mucous  mem- 
lirane  of  tlie  larynx,  and  are  mostly  nerves  of  sensation. 
The  latter  go  principally  to  the  muscles,  and  are  mostly 
nerves  of  motion.  For  a  more  minute  description  of  the 
Uood-vessels  and  nerves  of  the  larynx,  see  the  circulation 
and  nerves  of  the  neck. 
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trie  nerve,  a  most  extensive  organic  connection,  as  alreadj 
shown,  is  maintained  between  the  organ  of  voice  and  the 
functions  of  digestion,  respiration  and  circulation,  through 
the  agency  of  the  laryngeal,  pharyngeal,  cardiac,  pulino- 
nary,  oesophageal,  and  gastric  branches  of  this  pncmno* 
gastric  nerve,  associated  with  the  great  sympathetic  of  the 
neck,  chest,  and  abdomen.  But  the  most  important  rela- 
tion of  the  larynx  to  the  dentist  is  that  which  it  has  with 
the  mouth. 

Here  the  anatomical  and  physiological  relationship  ii 
most  close  and  important.    The  same  mucous  membrane 
extends  from  the  one  cavity  into  the  other — ^from  the 
mouth  into  the  larynx.    Blood-vessels  and  nerves,  from 
the  same  sources  also  associate  the  two  sets  of  organs,  and 
lesion  or  destruction  of  the  one,  not  only  cripples  and  de- 
stroys its  own  functions,  but  also  extends  in  greater  or  less 
degree  to  those  of  the  other.    For  example,  the  loss  of 
teeth,  a  cleft  palate,  swollen  tonsils,  hare-lip,  <tc.,  illus- 
trate the  injury  inflicted  upon  the  voice  as  well  as  the 
speech,  in  the  subversion  of  the  natural  relations  of  the 
mouth  and  larynx,  by  this  structural  change  in  the  organs 
belonging  to  the  mouth. 

The  same  result  would  follow  should  the  larynx  be 
altered  from  its  natural  condition  by  change  in  any  of  its 
parts. 

Trachea — (f pa;tvr.  rough.) — The  trachea  (or  arteria  a»- 
pera)  is  situated  upon  the  median  line  of  the  neck,  between 
the  larynx  above,  to  which  it  is  connected,  and  the  bron- 
chia below  into  which  it  divides.  It  commences  about  the 
fifth  cervical  vertebra  below  the  larynx,  and  descends  in 
front  of  the  oesophagus  and  vertebral  column,  into  the 
chest,  behind  the  arch  of  the  aorta,  and  in  front  of  the  third 
dorsal  vertebra,  where  it  terminates,  dividing  into  the  right 
and  left  bronchi,  which  go  to  the  lungs.  Its  length  and 
diameter  vary  according  to  age  and  sex,  but  the  average  in 
the  adult  is  about  five  inches  in  length,  and  from  three- 
quarters  to  one  inch  in  diameter. 

The  structure  of  the  trachea  consists  of  cartilage,  fibrous 


and  elastic  tissue,  mncona  membrane  and  glands,  with 
muscular  fibres. 

The    cartilage,  Fw.  i65- 

thin,  flexible,  read- 
ily compressed,  but 
very  elastic,  as- 
mnnes  the  Jtmn  of 
flattened  rings. — 
These  rings,  how- 
erer,  are  not  com- 
plete, being  defi- 
caeot  in  their  poste- 
rior part,  and  form- 
ing only  about 
three-fonrtbs  of  a 
rarcle.  They  resem- 
ble in  structure  that 
of  the  nose  and 
external  ear  more 
than  those  of  the  la- 
rynx. Theringsrun 
transversely,  being 
placed  one  above  the  other,  and  averaging  in  nnmber  about 
eighteen.  Each  ring  is  convex  externally  and  concave 
internally,  enclosed  within  the  fibrous,  and  lined  by  the 
mucoiia  membrane.     These  cartilages  preserve  the  trachea 
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tached  above  to  the  larynx,  and  continued  below  into  the 
bronchi.  It  has  the  cartilaginous  portion  deposited  in  it, 
and  forms  a  sheath  for  each  particular  ring,  and  supplying 
the  deficiency  behind,  where  the  rings  cease.  This  tissue 
is  regarded  as  belonging  to  the  yellow  elastic,  and  restores 
the  trachea,  when  elongated,  to  its  natural  length. 

The  elastic  tissrie  presents  the  form  of  longitudinal  bands, 
is  found  between  the  mucous  and  muscular  coats,  at  the 
posterior  portion  of  the  trachea,  and  descends  into  the 
bronchi.    The  muscular  fibres  are  attached  to  the  ends  of 
the  cartilaginous  rings  behind — fill  up  their  deficiency, 
are  about  half  a  line  in  thickness,  and  run  transversely. 
They  are  exposed  by  dissecting  off  the  fibrous  coat,  when 
they  are  seen  to  be  thin  and  pale.    Their  function  is  to 
diminish  the  size  of  the  trachea,  and  assist  in  expelling 
the  mucus  during  expiration. 

The  mucous  m^embrane  extends  from  the  larynx,  lines  the 
trachea,  and  is  traced  downward  through  the  bronchial 
tubes  in  all  their  ramifications,  as  far  as  the  air-cells  of  the 
lungs.  This  membrane  is  thin,  delicate,  and  pale,  and 
presents  numerous  foramina,  the  orifices  of  mucous  glands. 
These  glands  are  found  most  abundantly  on  the  posterior 
surface  of  the  trachea,  situated  in  the  muscular  coat,  be- 
tween the  muscular  and  fibrous,  in  the  substance  of  the 
fibrous,  and  between  the  latter  and  the  mucous. 

They  mostly  present  the  form  of  small  ovoid  bodies,  but 
have  occasionally  attained  a  much  larger  size. 

The  bloodvessels  supplying  the  trachea  come  principally 
from  the  superior  and  inferior  thyroid  arteries.  The  veins 
are  superficial  and  deep,  and  enter  the  adjoining  veins. 
The  nerves  come  from  the  par  vagum. 


CHAPTER  m. 
ACTIVE  ORGANS  OF  THE  TRUNK. 

SKCOM)    DIVISION. 
0KQAN3  OF  THE  ABDOUGN. 

The  active  organs  of  the  trunk  comprise,  in  the  physio- 
logical order,  most  of  the  organs  of  the  abdomen,  whicli  are 
dirided  into  organs  of  digestion,  and  organs  of  absorption. 

GEWERAl  OBSERVAHOHS  TPON  THE  ABDOMEN. 

The  cAdomen  (abdo,  to  hide)  is  situated  between  the 
chest  and  pelvis,  and  is  the  largest  cavity  in  the  body.  It 
is  boanded,  anteriorly  and  laterally,  by  the  abdominal 
mnscles  and  fascia — posteriorly  by  the  quadrati  lumborum, 
psote  muscles,  crura  of  the  diaphragm,  and  lumbar  verte- 
br» — superiorly  by  the  diaphragm,  and  inferiorly  by  the 
pelvis. 

This  cavity  contains  a  variety  of  organs,  called  viscera, 
which,  for  the  purpose  of  localizing  them,  as  well  as  for 
the  convenience  of  description,  have  determined  anato- 
mists to  divide  the  abdomen  into  regions,  (Fig.  166.) 

By  drawing  two  transverse  lines  across  the  abdomen,  the 
one  superior  at  the  lower  margin  of  the  true  ribs,  the 
f>ther  inferior  from  the  crista  of  the  ilium  on  the  one  side 
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gastric  region.  Two  other  regions  are  spoken  of— the 
one  about  the  enaiform 
cartilage,  called  the«cn>- 
hiculua-oordis — and  the 
other  about  the  symphj- 
eis  pubis,  called  the  re- 
ffio  pubis.  These  seTcnJ 
regions  are  more  or  \em 
arbitrary,  and  the  dis- 
sector will  soon  find  that 
nature  does  not  confine 
herself  to  the  Umita  hen 
prescribed. 

The  ^gastric  regum 
(iiti,  over,  7ii«fin>>  stomach) 
contains  most  of  the  sto- 
mach, the  solar  plextu 
of  nerves,  the  pancreas, 
left  lobe  of  the  liver,  left 
extremity  of  the  right 
lobe,  and  is  traversed  in 

the  longitudinal  direction  by  the  aorta,  thoracic  duct,  and 

commencement  of  the  vena  azygoa, 

The  umbilical  region  surrounds  the  navel,  and  contains  the 

upper  portions  of  the  small  intestines,  mesentery,  and  arch 

of  the  colon,  covered  by  the  omentum  majus. 

The  hypogastric  {yna,  under,  laitr^f,  stomach,)  contains  the 

lower  portion  of  the  small  intestines,  the  termination  of 

the  aorta,  and  commencement  of  the  vena-cava  ascendent 
The  hypochondriac,  (wto,  under,  xoriftn,  cartilage,)  right 

and  left,  are  on  either  side  of  the  epigastric  and  beneath 

Fia.  166  repreienlE  tha  Regiou  of  the  Abdomen.  1  1  A  line  dnwn  (roM 
the  crest  of  the  ilium  on  Ibe  one  »ide,  to  the  same  point  on  the  opposite  ude. 
33,  3  3  Lines  dravn  perpendicularlj  from  the  anterior  inferior  ipinoui  pn>- 
ceises,  to  the  cartllagei  of  the  ribs.  4  4  A  line  panilel  to  1  1  and  puiing 
•long  the  xiphoid,  and  most  prominent  costal  cartilagies.  5  5  Right  and  left 
hypochondriac  region*.  6  Epigastric  region.  7  Umbilical  region.  6  S  Ri{ht 
and  len  lumbar  regioni.  9  Hypogastric  region.  10  10  Right  and  left  iUao 
region!.    11  Pubic  region. 
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the  cartilages.  The  riglitcontaiDs  the  right  lohe  of  the 
liver,  portion  of  the  duodenum,  and  colon.  The  left  con- 
tains the  spleen,  the  left  extremity  of  the  stomach,  part  of 
the  left  extremity  of  the  liver,  and  left  end  of  the  pancreas. 

The  lumbar  regiona,  upon  each  side  of  the  umbilical,  con- 
tain the  right  and  left  kidneys,  with  the  aaccnding  and 
descending  portions  of  the  colon. 

The  Uiac  are  on  each  side  of  the  hypogastric ;  the  right 
contains  the  termination  of  the  ilium,  and  commencement 
of  the  colon,  or  capui>coli — the  left  has  the  termination 
<^the  colon,  coMeA  the  aignund  flexure.  The  lower  portions 
of  the  iliac  regions  receive  the  names  also  of  inguinal  or 
spermo/ia 

SECTION  I. 


VALI2   07  TEE   ABDOMEH. 

The  anterior  and  lateral  waUa  are  composed  chiefly  of 
muscles  and  fascia. 

Dissection. — Make  an  incision  from  the  symphysis  pubis, 
to  the  end  of  the  second  bone  of  the  sternum.  From  this 
latter  point,  carry  a  second  incision  obliquely  downward 
and  outward  towards  the  arm-pit,  and  onward  to  the  spine. 
A  third  incision,  commencing  on  the  second,  about  the 
middle  of  the  chest,  and  carried  downward  and  inward 
iovards  the  spine  of  the  pubia,  will  he  in  the  direction  of 
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tilagGS.    The  five  superior  heads  interlock  with  the  eer* 
Fia.  167.  ratus    major 

anticus ;  the 
three  inferior 
with  the  lati»- 
flimns-dorBi, 
by  which  lat^ 
tor  it  ia  a  ht- 
tie  overlapped. 
,  The  fibres  (rf 
the  first  head 
blend'  with, 
and  are  fro- 
quentlj  coT- 
ered  bj  a  slip 
from  the  peo> 
toralis  maJOT. 
At  the  snjw- 
rior  part  this 
mnacle  ap- 
pears thin 
and  aponeu- 
rotic,   and  so 

weak  as  to  be  not  unfrequently  removed,  without  great 
care  in  dissection.  It  descends  in  a  broad,  thin,  aponeuro- 
tic tendon,  which  meets  its  fellow  the  whole  extent  of  the 
linea  alba,  and  the  two  together  cover  the  whole  front 
surface  of  the  abdomen.  The  posterior  and  lateral  portions 
are  muscular.  It  is  inserted  into  the  linea  alba,  where  it 
joins  its  fellow,  into  the  ensiform  cartilage,  tendiuons  and 

Fia.  167  represenU  Iho  BuperGcial  Miiacles  of  Ihe  apterior  w«lU  of  tho  AU^ 
DCD.  1  P«c(orati>  major.  3  Deltoid.  3  LaliMimu*  ioni.  4  SernlW' 
m&jor-iinticus.  5  Subcl»viu9.  6  Pectoralis  minar.  7  Conco-bracbialit.  6 
Bicepi  flexor  cubili.  9  Coracoid  proceu  of  scipuli.  10  Serratui  major 
•nliciu,  after  recaoviDg  external  oblique.  II  External  inlercoilal  nuiela. 
19  External  oblique.  13  Iti  tendon.  14  Poupart's  ligament.  15  Exiernal 
mbdoninal  ring.  16  Rectut-abdominj*.  17  Pframidalis.  18  Internal  ob- 
lique. 19  Common  tendon  of  internal  oblique  and  timuTenalii.  90  CrunI 
irch.    91  Fucia  lata.    22  SajdiBDOiu  opening. 
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fleslij  into  the  anterior  half  of  the  crest  of  the  ilinm  at  its 
outer  edge,  and  from  the  anterior  snperior  Gpinous  process  of 
the  ilium  it  descends  in  the  form  of  a  cord  under  the  name 
tli Pm^Mrt's  ligament,  (which  ligament  is  regarded  simply  as 
•  folding  or  reflection  of  the  lower  margin  of  this  muscle,) 
to  the  spine  and  ft'ont  of  the  pnbis,  and  thence  along  the 
pectineal  line  forming  Oimiemat'a  IvjamerU. 

When  the  two  external  oblique  muscles  are  neatly  exposed 
the  following  points  are  noticed,  the  linea-nlha,  umbilicus, 
Fia.  168.  lincBB  semilunares,linea;  transver- 

Bfe,  and  the  external  abdominal  or 
inguinal  ring.  The  linea  alba  ex- 
tends from  the  ensiform  cartilage, 
along  the  median  line  to  the  sym- 
physis pubis.  It  is  formed  by  the 
I  common  union  of  the  tendons  of 
the  oblique  and  transverse  mus- 
cles of  opposite  sides,  which  pre- 
sent the  form  of  astrong  ligament- 
ous band,  whose  greatest  width 
and  thickness  is  at  the  umbilicus. 
The  umbilicus  is  situated  at  or  a 
little  below  the  centre  of  the  linea 
alba.  It  is  called  the  navel,  and 
in  the  fcetus  is  a  foramen  through 
which  pass  the  umbilical  vein,   arteries,    and   uracbus. 
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ovally-curved  lines  upon  each  side,  and  about  three  inches 
distant  from  the  linea  alba,  formed  by  the  splitting  of  the 
tendon  of  the  internal  oblique,  where  it  proceeds  to  form  a 
sheath  for  tbe  rectus  muscle.  The  linece  transversce  are  three 
or  four  short  lines,  going  from  the  linea  alba  transTerselj 
across  the  rectus  muscle,  to  the  lineaa  semilunares ;  one  of 
these  lines  is  seen  at  the  umbilicus,  another  at  the  lower 
end  of  the  ensiform  cartilage,  a  third  between  these  two 
points,  and  sometimes  a  fourth  midway  the  navel  and  pubis. 

The  external  abdomincd  ring  (Fig.  168)  is  situated  in  the 
lower  part  of  the  tendon  of  the  external  oblique,  superior 
and  external  to  the  spine  of  the  pubis  upon  each  side,  above 
Poupart's  ligament.  This  ring  (improperly  so  called)  is 
triangular  in  form,  having  its  base  toward  the  pubis,  and 
its  apex  external  and  superior.  The  sides  of  this  opening 
are  termed  columns  or  pillars,  superior  and  inferior.  The 
aujjcrior  column  is  broad,  and  its  fibres  go  to  the  sym- 
physis pubis,  and  decussate  with  those  of  its' fellow  in  front 
of  the  pubis  and  dorsum  of  the  penis.  The  inferior 
column,  called  also  the  pubic  end  of  Poupart's  ligament,  or 
third  insertion  of  the  external  oblique,  goes  to  the  spine  of 
the  pubis  and  about  an  inch  along  its  crest. 

This  ring  varies  as  to  size ;  it  is  larger  in  the  male  than 
the  female,  its  average  dimensions  being  from  an  inch,  to 
an  inch  and  a  half  in  the  longest  direction,  and  about  half 
an  inch  transversely.  This  opening  is  very  interesting 
from  the  fact  of  its  transmitting  in  the  male  the  spermatic 
cord  and  cremaster  muscle,  and  in  the  female  the  round 
ligament  of  the  uterus,  and  particularly  so  to  the  surgeon, 
from  being  the  seat  of  that  form  of  hernia  called  oblique 
inguinal. 

Function, — The  external  oblique  assists  in  expiration  by 
compressing  the  abdominal  viscera,  which  press  up  the 
diaphragm,  and  thus  diminish  the  thoracic  cavity.  It  also 
aids  in  evacuating  the  foeces  and  urine,  and  brings  the 
thorax  and  pelvis  toward  each  other. 

Internal  oblique — obliquus  internus  abdominis  ascendens. 
(Fig.  167.)    Dissection. — Kemove  the  external  oblique  by  an 


KOBCUB  07  THB  ABDOtOS.  543 

iocision  along  the  ribs,  just  below  its  origin;  a  second  incis- 
ion is  to  be  made  from  the  anterior  superior  spinous  pro- 
cess traoBTerself  through  the  apODCurotic  teudoo  of  the 
external  oblique,  to  the  linea  alba,  extending  the  incision 
along  the  crest  of  the  ilium.  The  external  ring  and  pillars 
vill  thus  be  left  entire  for  subsequent  examination.  Dis- 
sect from  behind  forward  and  in  the  course  of  the  fibres  of 
fhe  muscle. 

This  muscle  takes  one  of  its  names  from  the  most  of  its 
mnscular  fibres  pursning  an  upward  direction.  It  arises 
tendiDOUS  from  the/ascia  lumborum,  tendinous  and  fleshy 
from  the  whole  of  the  crest  of  the  ilium,  and  fleshy  from  the 
Dpper  half  of  Foupart's  ligament.  The  fibres  of  this  muscle 
do  not  all  ascend,  those  at  the  lower  part  pursue  rather  a 
trausrerse  and  downward  direction.  The  fleshy  portion  is 
continued  farther  forward  than  the  external  oblique,  and 
ends  in  a  fiat  tendon,  which  at  the  outer  edge  of  the  rectus 
divides  into  two  layers,  one  of  which  unites  with  the  tendon 
of  the  external  oblique  to  go  in  front  of  the  rectus,  the  other 
joins  the  tendon  of  the  transveraalis  and  passes  behind  the 
rectus,  thus  forming  a  complete  sheath  for  this  muscle. 
About  half  way  between  the  umbilicus  and  pubis,  the 
whole  of  these  tendons  pass  in  front  of  the  rectus,  leaving 
this  muscle  to  rest  upon  the  peritoneum.  The  internal 
oblique  is  inserted  tendinous  into  the  ensiform  cartilage, 
and  the  whole  length  of  the  linea  alba,  tendinous  into  the 
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and  tendinouB  posteriorly,  from  the  external  half  or  third 
Tio.  169.}  of  Foupart's  ligament,  and  ten- 

dinous and  fleshy  from  the  in- 
ner surfaces  of  the  cartilagei 
of  the  six  or  seven  lower  rib& 
These  fibres  all  end  in  a  tendon, 
which  near  thelineasemilunarii^ 
unites  with  the  posterior  layer 
of  the  internal  oblique,  and  ii 
inserted  into  the  ensiform  cartil- 
age, the  whole  length  of  the  linet 
alba,  the  upper  margin  of  the 
pubis,  and  the  linea  innominata. 
This  tendon  passes  behind  the 
rectus,  except  about  midway  be- 
tween the  pubis  and  umbilicus, 
where  the  whole  pass  in  front 
The  union  of  this  tendon  with 
that  of  the  internal  oblique  at 
the  crista  of  the  pubis,  receives 
the  name  of  the  conjoined  tendon  which  forms  the  floor  of 
the  external  ring,  J'Knrfi'tm. — To  compress  the  viscera  and 
aid  in  expiration. 

The  rectus  abdominis  (Tig.  167)  is  exposed  by  a  longitu- 
dinal incision  through  the  tendons  of  the  broad  muscles, 
extending  from  the  ensiform  cartilage  to  tlie  pubis,  and 
turning  these  tendons  over  to  the  linea  semilunaris,  when 
both  the  recti  muscles  will  be  seen  lying  side  by  side,  along 
the  median  line.  They  are  long  and  straight,  thicker  be- 
low than  above,  and  anse  by  a  flat  tendon  from  the  supe- 
rior margin  of  the  pubis  between  the  symphysis  and  spine ; 
the  fibres  aacond  and  are  inserted  into  the  ensiform  carti- 
lage, and  cartilages  of  the  fifth,  sixth,  and  seventh  ribs. 
The  recti  are  about  three  inches  in  breadth,  and  present, 

Fia.  163  reprcKtils  the  TraniTenalJt  Miucle.  a  LatiMinut  dorsi.  (  8cr- 
ralui  Diajar  anticuK.  e  Eilernil  oblique,  i  ExteroBl  intercostali.  t  Inlei^ 
nsl  inlercoalalg.  /  Tnutsrersalit  abdominii.  g  FaacJa  luDiborum.  4  ShcaUi 
of  the  rectui,  ill  posterior  part,  i  Rectus  abdomiDia  cut  off,  lod  iu  ibealb. 
j  RectiN  id)i]omiuig  of  right  aide,    k  Crural  arch.    I  Gluteus  n 
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tltree  or  ibor  irregular  transverse  lines,  whicH  are  tendin- 
ous intersections  of  these  muscles,  and  called  linece  trans- 
vente.  Their  situations  correspond  to  the  umbilicus,  the 
enaiform  cartilage,  midway  these  two  latter  points,  and 
sometimes  helow  the  navel.  These  lines  adhere  strongly 
to  the  tendons,  and  linea  alba  in  front,  and  are  not 
ofteD  seen  on  the  back  of  these  muscles.  Functum. — To 
bring  the  chest  and  pelvis  toward  each  other  and  compress 
the  bowels. 

The pfframidalis,  (Fig.  167,)  situated  at  the  lower  part  of 
tbe  abdomen,  is  a  short  muscle  and  arises  by  a  broad,  fleshy, 
•nd  tendinous  base,  from  the  superior  border  of  the  sym- 
physis, extending  to  the  spine  of  the  pubis,  having  the  rec- 
tos behind,  and  the  external  oblique  in  front.  Its  fibres 
ascend  in  a  tapering  manner,  and  are  huterted  into  the  linea 
alba,  half  way  between  the  pubis  and  umbilicus.  This  mus- 
cle is  placed  in  a  sheath  between  the  tendons  of  the  broad 
muscles,  and  is  not  nufrequently  absent.  Function. — To  as- 
sist the  rectus,  and  make  tense  the  linea  alba. 

The  conjoint  action  of  all  these  muscles  is  to  lessen  the 
cavity  of  the  abdomen  and  compress  the  viscera,  and,  al- 
though they  are  voluntary  muscles,  and  also  aid  in  expi- 
ration, deftecation,  vomiting,  and  parturition,  they  do  some- 
times act  without  the  coasciousness  of  the  individual,  and 
are  referred  to  by  Mr.  Harrison  as  strong  examples  of  the 
influence  of  the  excito-motory  nerves,  in  consequence  of 
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dorsum  of  the  penis,  forming  a  suspensory  ligament  It 
gives  covering  to  the  spermatic  cord,  which  descends  into 
the  scrotum,  and  is  continuous  with  the  fascia  of  the  per- 
ineum. This  fascia,  called  also  Camper'%  fascia^  is  thin 
and  weak  ahove,  and  strong  and  dense  below,  where  it 
envelops  the  glands  and  a  quantity  of  adipose  matter, 
and  has  hence  received  the  additional  name  of  adipo-gland- 
vlar  structure.  About  an  inch  below  Poupart's  ligament 
it  becomes  closely  connected  with  the  fascia  lata,  in  conse- 
quence of  which  adhesion,  femoral  hernia  is  disposed  to 
take  the  upward  direction.  In  some  of  the  lower  animali 
this  fascia  is  well  developed — ^presents  a  yellowish  aspect^ 
and  is  very  strong  and  elastic,  by  which  arrangement  it 
is  well  adapted  to  protect  and  support  the  abdominal 
viscera. 

The  fascia  tranaversalis  is  situated  beneath  the  trans- 
verse muscle,  and  rests  upon  the  peritoneum.  It  is  of  va- 
rying strength  and  consistency  at  different  points,  being 
cellular  in  some,  and  decidedly  aponeurotic  in  others.  It 
is  generally  a  thin  tendinous  membrane,  distinctly  fibrous 
and  strong  in  each  inguinal  region,  and  closely  adhering 
to  the  transverse  muscle.  It  is  attached  to  the  inner  mar- 
gin of  Poupart's  ligament  its  whole  length,  to  the  crista 
of  the  pubes  behind  the  common  tendon  of  the  internal 
oblique  and  transverse  muscles,  to  the  external  margin  of 
the  rectus,  thence  lining  the  transverse  muscle,  and  the 
whole  of  the  abdomen  as  high  as  the  thorax. 

The  lower  portion  of  this  fascia  is  extremely  interesting 
from  its  connection  with  inguinal  hernia.  As  already 
stated,  it  is  here  very  strong  and  aponeurotic,  and  closely 
attached  to  the  whole  of  Poupart's  ligament.  Dissection, 
however,  shows  that  it  does  not  stop  at  this  ligament,  but 
that  a  portion  can  be  traced  beneath  the  crural  arch,  in 
front  of  the  femoral  vessels,  called  their  aiiteinor  shecUh; 
and  backward,  as  continuous  with  the  fascia  iliaca,  a  strong 
membrane  covering  the  iliacus  and  psoas  muscles.  Where 
these  two  fasciaa  meet  and  are  united  to  Poupart's  liga- 
ment, there  is  seen  a  white,  dense  line,  extending,  in  some- 
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what  of  a  cnrre,  from  the  femoral  artery  to  the  crest  of 

the  ilium,  encloBing  the  internal 

circumflex  artery  and  veins.     At 

this  common  point  of  union  be 

tween  these  three  several  striic 

tures,    protrusion   of  any  of  the 

viscera  beneath  the  crural  arch 

from  the  femoral  artery  outward, 

is    effectually   guarded    against 

both  by  the  great  strength  of  this  , 

union,  and  the  firm  support  it 

gives  to  all  the  organs  pressing 

npoB  this  point 

From  au  inch  aud  a  half  to 
two  inches  from  the  spine  of  the 
pubis,  and  about  a  half  or  three- 
quarters  of  an  inch  above  Poupart  s  Itgamcnt,  there  is  an 
opening  in  this  fascia,  called  the  internal  abdominal  nng 
It  is  found  about  midway  between  the  ajmpbysis  of  the  pubis 
and  spine  of  the  ilium.  Through  this  opening  the  spermatic 
cord,  or  rouad  ligament,  passes  out  of  the  abdomen.  The 
opening  is  not  distinct,  as  the  cord,  in  passing  through  the 
jascia  transversaliH,  pushes  before  it  a  reflection  from  this 
fascia,  which,  from  its  shape,  is  called  the  ivfuniUhidifoi-m, 
ox  faacia  propria.  From  this  internal  ring  or  opening,  to 
the  external  ring   in  the  tendon  of  the  external  oblitiue 
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and  Gimternftut's  ligaments — aad  above,  l>y  the  fiesliy  mar- 
gin of  the  transverBG  muscle. 


BLO0D-\'KSELS  OF  THE  ASTEBIOR  AND  LAT2IIAL   WAUA 
The  arteries  are  external  and  internal.    The  former  arise 
from  the  femoral  artery,  ascend  over  Poupart's  ligament, 
F,„.  171.  and  consist  of  theei- 

t,  ternal    or    superficial 

circumflexa  ilii,  ex- 
ternal epigastric,  and 
external  pudic,  pro- 
ceeding lietween  the 
skin  and  superficial 
fascia,  to  be  distrib- 
[  uted  about  the  epinom 
1,3  process  of  tlie  ilinm, 
the  umbilicus,  and  pn- 
his.  The  internal  or 
deep  arteries  have  the 
same  name,  the  prin- 
cipal of  which  are  the 
circumflexa  ilii  proper, 
and  inlentat  cpiijaatrk, 
both  of  which  come 
from  the  external  iliac 
just  as  the  latter  is  passing  under  Ponpart'a  ligament. 
The  latter  ascends  on  the  pubic  side  of  the  internal  ring, 
between  the  fascia  transrersalis  and  peritoneum,  to  the 
rectus  miiKcIe,  upon  which  it  ramifies  and  ascends  to  anas- 
tomose with  the  internal  mammary,  wliich  descends  from 

Fto.  17]  represenU  an  internkl  view  of  the  Anterior  AUominal  Will, 
lood-ieseeU.  1  1  Lines  alba.  S  S  Linea  KmiluOBrU.  3  3  LJmB 
,  4  Lower  border  of  sheath  o(  rrctui.  5  6  Rectus  abdomini*. 
7  Internal  mammary  artery.  8  Muscuto-plirenic  branch.  9  9  DJaphra^'O- 
11  Section  of  the  Ihree  abdominal  muscles.  13  Section  of  external  and  inter- 
nal oblique.  13  Ei:1crnal  iliac  arterj.  14  Circumflexa  ilii  arlerj.  15  El- 
ternnl  iliac  Tein.  16  Crural  ring.  17  Gimbernat's  ligament.  i9  20  Arrh 
farmed  b;  the  lower  border  of  internal  oblii]ue,  and  transTcnalis  muicle.  33 
Conjoined  tendon  of  ialernal  oblique  and  transTcnalis. 
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the  Bulwlavian  to  supply  tlie  anterior  abdominal  walls. 
Each  artery  has  one  or  two  accompanying  veins  which 
open  into  the  femoral,  saphena,  iliac,  and  subclavian  veins. 

The  Herves  come  principally  from  the  lumbar  jilexus. 

The  jxMterior  wafls  of  the  ahdoincH  include  muscles,  fas- 
cia, blood-vessels,  nerves,  and  lumbar  vertebrie. 

The  mttscles  are  qnadratus  lumhorum,  psoas  niagnus, 
psoas  parvus,  iliacus  internus. 

The  quadratus  lainborum,  situated  between  the  last  rib 
and  the  ilium,  and  composing  a  great  part  of  the  poste- 
rior abdominal  wall,  is  f,o.  n3. 
enclosed  in  a.  etruug 
eheath,  formed   of  the 
middl«     and     anterior 
layers  of  the  tendon  of 
the  transverse  muscle. 
By  removing  the  ante- 
rior layer  of  this  sheath 
with  the  colon  and  kid- 
ney, the  muscle  is  ex- 
posed.    It  presents   an  / 
oblong  form,  and  ari 
tendinous     and     fleshy  I 
from  the  posterior  crest 
of  the  ilium    and   ilio 
lumbar   ligament,  and 
ascends   to  be   inserted 
into  the  transverse  pro- 
cesses of  the  last  dorsal 
and  four  upper  lumbar  i 
vertebrie  hy   tendinous  f 
Blips,  and  into  the  ver-  i 
tebral  half  of  the  last 
rib.     Funclion. — To  aid   in  expiration,  by  drawing  down 
the  last  rib,  and  flexing  the  spine  to  one  side. 

Tia.  ITSrepruentsMuiclcsorilie  pmlf  rior  wsll  ot  Abilnmen.  it  Quadntui 
luabarum.  (  Ititciu  inlemua.  c  Fsoas-cuagDus.  i  Piuai  partus,  i  ObUi- 
rator  estcmiu. 
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The  psoas  Tnagnus — >oa,  the  loins,  (Fig.  172,)  is  round, 
long,  thick,  fleshy  above,  and  arises  by  two  planes,  the 
first  fleshy  from  the  sides  of  the  bodies  of  the  lumbar  and 
last  one  or  two  dorsal  vertebra3,  the  second  from  the  trans- 
verse processes  of  all  the  lumbar  vertebrsB ;  the  two  sets 
unite  to  form  an  oblong  muscle,  which  descends  along  the 
lateral  margin  of  the  brim  of  the  pelvis,  beneath  Poupart's 
ligament,  and  about  its  centre,  and  is  inserted  by  a  tendon 
common  to  it  and  the  iliacus  internus,  into  the  trochanter 
minor,  and  fleshy  for  about  an  inch  below  into  the  linea 
aspera.  A  bursa  is  found  between  this  tendon  and  the 
trochanter,  and  also  between  it  and  the  pubis  as  it  passes 
over.  Function. — To  flex  the  thigh  on  the  pelvis,  or  the 
body  on  the  thigh.    It  can  also  rotate  the  thigh  outward. 

Tl^q  psoas  parvus  (Fig,  172)  has  a  short  belly  and  along 
tendon.  It  arises  fleshy  from  the  sides  of  the  bodies  of 
the  last  dorsal  and  first  lumbar  vertebrae,  and  from  the 
intervertebral  ligament.  Its  tendon  begins  about  the  fourth 
lumbar  vertebra,  and  passes  down  to  be  inserted  into  the 
linea  innominata,  and  by  a  broad  aponeurotic  expansion  into 
the  fascia  iliaca.  This  muscle  is  situated  at  the  anterior  and 
internal  edge  of  the  psoas  magnus,  and  is  often  wanting. 
Function, — To  flex  the  body  or  raise  the  pelvis,  and  draw 
up  the  sheath  of  the  femoral  vessels,  which,  it  is  thought, 
in  sudden  flexion  will  lessen  the  liability  to  injury  of  these 
vessels. 

The  iliacus  internus  (Fig.  172)  is  situated  on  the  outside  of 
the  psoas  magnus,  and  fills  up  the  venter  of  the  ilium.  It 
arises  fleshy  from  the  last  lumbar  vertebra  by  its  transverse 
process,  from  the  ilio-lumbar  ligament,  inner  margin  of  the 
crista  ilii,  venter  of  the  ilium,  and  intervening  notch  be- 
tween the  two  anterior  spinous  processes  of  the  ilium — also 
from  the  capsule  of  the  hip  joint.  It  unites  with  the  tendon 
of  the  psoas  magnus,  and  is  inserted  along  with  it  into  the 
trochanter  minor.  A  large  bursa  is  found  between  this 
common  tendon  and  the  capsule  of  the  hip  joint,  which 
occasionally  communicates  with  the  cavity  of  the  joint. 

Function. — The  same  as  the  psoas  magnus. 


VABCIM  OF  TOE  ABSOHEN. 


FASCIA  Of  THE  FfKTERIQK  WALL. 

Fascia  Siaca. — This  fascia,  called  also  lumbo-iliac  apon- 
enrosis,  occupies  the  iliac  region,  and  raaj  be  traced  as  a 
strong  membrane  covering  the  iliacus  and  psoas  muscles, 
ooonected  with  Pouparf  s  ligament  from  the  anterior  supe- 
rior process  of  the  ilium  as  far  as  the  external  iliac  artery, 
where  it  passes  beneath  this  vessel  upon  the  thigh,  form- 
ing the  posterior  sheath  of  the  femoral  vessels,  and  being 
oonti&Qous  with  the  pectineal  portion  of  the  fascia  lata. 
Along  Poupart's  ligament  it  is  also  connected  with,  and 
continued  into  the  fascia  transversalis.  The  fascia  iliaca 
can  be  followed  below  into  the  pelvic  fascia ;  above,  after 
oovering  the  psoas  and  iliacus  muscles,  as  high  as  the 
diaphragm,  it  is  connected  to  the  ligamentum  arcua- 
tmn  and  sides  of  the  lumbar  vertebree,  where  it  forms  a 
series  of  arches  for  the  passage  of  the  lumbar  vessels  and 
■ome  of  the  nerves. 

This  fascia  has  the  double  use  of  giving  strength  to  the 
lower  part  of  the  abdomen  bj  its  firm  union  with  Pou- 
part's ligament,  and  of  furnishing  a  strong  covering  to 
the  psoas  and  iliacus  muscles.  With  the  fascia  transver- 
B&lia,  it  also  forms  a  sheath  for  the  femoral  vessels  at  the 
upper  part  of  the  thigh.  At  this  point  these  two  fascise 
are  still  further  connected  by  two  vertical  partitions,  one 
of  which  is  between  the  femoral  artery  and  vein,  the  other 
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Is  generally  divided  into  two  portions,  called  the  grt<Uer 
and  lesser  diaphragm. 

The  greater  arises  p,^^  j^_ 

fleshy  from  the  pos- 
terior part  of  the 
ensiform  cartilage, 
from  the  inner  sur- 
face of  the  cartilages 
of  the  seventh  true,  [ 
and  all  the  false  ribs,  , 
and  for  some  extent  \ 
fiom  the  osseous  por- 
tion of  the  last  two 
ribs.  This  origin,  in- 
cluding almost  a  cir- 
cle, indigitates  with 
the  transvcrsalia 
muscle.  Between  the  ensiform  cartilage  and  the  ribs  there 
is  a  triangular  space  containing  cellular  and  fatty  matter, 
and  giving  passage  to  the  internal  mammary  veseels,  in 
which  there  is  occasionally  found  an  opening  through 
which  some  of  the  abdominal  viscera  pass  into  the  cbest, 
constituting  hernia.  From  the  circumference  of  this 
greater  muscle  of  the  diaphragm,  the  fibres  radiate  or  eon- 
verge  to  a  central  tendon  called  the  cordi/orm  tendon.  Thia 
tendon,  which  has  been  compared  to  the  heart  of  a  playing 
card,  is  a  tendinous  expansion  of  considerable  extent,  and 
of  silvery  whiteness,  having  its  notch  toward  the  spine  and 
its  apex  to  the  sternum.  All  round  its  circumference  the 
muscular  portion  of  the  diaphragm  is  attached  to  it.  The 
lesser  diaphragm  conBwtB  o(  two  crura,  right  and  left,  which 
are  situated  upon  each  side  of  the  lumbar  vertebrie.    The 

FiQ.  173  represents  the  Diaphragm  or  superior  irall  of  the  AbdoiDen.  t  S 
3  Greater  muecle  of  the  diaphragm.  4  Space  where  hernia  sometimeg  oceura. 
5  Ligamenlum  arcuatiim.  6  Origin  of  psoaa-magnus.  7  Opening  for  leuer 
^lanchojc  nerve.  S  One  of  (he  crura  of  the  diaphragm.  9  Fourth  limbw 
Terlebra.  10  Another  of  the  crura  of  the  diaphragm.  11  Opening;  for  th« 
aorta.  13  Opening  for  the  cesophagua.  13  Opening  for  tti«  uceadiDg  can. 
U  Piota  magnu*.    15  Quadnhu  Imnbotum. 


THE  DIAPHRAGU.  553 

right  cms  is  tlie  larger  of  the  two  and  arises  tendinous  from 
the  sides  and  anterior  surface  of  the  four  upper  lumbar  ver- 
tebrfoaad  their  intervertebral  ligaments;  the  left  crus, being 
the  smaller,  comes  from  the  two  upper  vertebra!.  Botji  crura 
ascend  and  are  connected  upon  the  last  dorsal  vertebra  by 
a  tendinous  cord,  semilunar  in  shape,  which  arches  over  the 
•orts  and  thoracic  duct.  A  little  above  this  point  the  crura 
approach  each  other  and  decussate,  and  pass  on  to  be  in- 
ttrled  into  the  notch  and  posterior  margin  of  the  central 
eordi&rm  tendon.  The  greater  and  lesser  muscles  of  the 
di^ihr^m  have  their  attachments  completed  by  the  ligo' 
■wnAdn  arcuatum,  which  extends  from  the  transverse  pro- 
cess of  the  first  lumbar  vertebra,  and  body  of  the  second,  to 
the  twelfth  rib.  To  the  upper  margin  of  this  tendon  the 
diaphragm  is  attached,  and  to  its  lower  margin  the  psoas 
magnus  muscle,  and  under  it  is  placed  the  sympathetic 
nerve.  The  diaphragm  contains  three  large  openings ;  one, 
for  the  aorta,  thoracic  duct,  and  great  splanchnic  nerves,  is 
a  long  elliptical  foramen,  situated  between  and  beliind  the 
crura,  and  in  front  of  the  bodies  of  the  last  dorsal  and  three 
upper  lumbar  vertebra;.  The  second  opening  is  about  three 
inches  above  and  to  the  left  of  the  aortic.  Its  form  is  that 
of  a  long  oval,  situated  in  the  posterior  part  of  the  muscle, 
between  the  spine  and  notch  of  the  tendon,  the  decussa- 
ting fasciculi  forming  its  pariotes  and  separating  it  from 
the  aortic.     The  cesophagus  and  eighth  pair  of  nerves  p 
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cava  or  contiguous  veins  which  pass  into  the  same  trunk. 
The  nerves  are  numerous,  supplying  the  diaphragm,  and 
come  from  the  phrenic,  pneumogastric,  spinal,  and  sym- 
pathetic. 

Function, — This  muscle  is  an  important  agent  in  respira- 
tion. By  its  contraction  its  convex  surface  descends,  and 
thus  the  diameters  and  cavity  of  the  chest  are  enlarged  and 
more  air  allowed  to  enter  the  lungs  in  respiration.  By  its 
contraction  it  also  acts  in  concert  with  the  ahdominal  mw- 
cles  in  vomiting,  expelling  the  faeces,  and  in  parturition. 
By  its  relaxation  the  diaphragm  ascends  into  the  cavity  of 
the  chest,  diminishes  this  cavity  and  thus  aids  in  expira- 
tion.   The  inferior  wall  will  be  examined  in  another  place. 

SECTION   II. 
ORGANS  OF  ABDOMINAL  DIGESTION. 

These  comprise,  1.  The  organ  of  chymificaJtiony  consisir 
ing  of  the  stomach;  2.  The  organs  of  chylificaiionj  com- 
posed of  the  small  intestine  and  the  large  intestine^  which 
however  more  properly  belongs  to  the  function  of fcecation; 
3.  Assistant  organs  of  digestion^  composed  of  the  livery 
the  pancreasy  and  the  spleen. 

Before  giving  the  description  of  the  abdominal  viscera 
separately,  it  is  necessary  first  to  premise  a  few  general  ob- 
servations upon  the  peritoneum,  a  membrane  which  is  com- 
mon to  each  and  the  whole,  and  which  forms  the  lining 
membrane  of  the  abdominal  walls. 

Peritoneum,  (ftipituvuvf  to  extend  around.) — The  perito- 
neum is  a  serous  membrane,  and  the  largest  one  in  the 
body.  Like  all  serous  membranes,  it  is  a  shut  sac.  This  is 
true  of  the  male  peritoneum,  but  in  the  female  there  is  an 
opening  at  the  extremities  of  the  Fallopian  tubes,  which 
Mr.  Harrison  observes  is  more  apparent  than .  real,  for  he 
thinks  it  probable  that  tnese  fimbria?  are  closed  at  all  times 
except  when  in  contact  with  or  adhering  to  the  ovariea 
Thus,  in  ascites,  the  water  is  never  found  escaping  by 
these  openings,  nor  air,  nor  fluid,  when  injected  in  the  dead 
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body;  and  if-Bucli  be  the  facte,  the  female  peritoneum 
can  scarcely  be  said  to  form  an  exception  to  the  general 
mle  of  all  serous  membrane,  in  Fio.  174. 

being  a  shut  saa  Its  structure 
IB  the  same  as  all  other  serous 
membranes,  being  composed  of 
an  external  layer  of  cellular  tia- 
■oe,  and  an  internal  one,  which 
is  pearly  in  appearance,  smooth, 
■emi-transparent,  and  by  the  mi- 
croscope is  shown  to  consist  of  la- 
miDEB  of  flattened  vesicles,  with 
central  nuclei.  The  external  lay-  , 
ta  IB  connected  with  the  eur- 
roanding  structures,  and  con- 
ducts the  nutrient  vessels  and  „ 
nerves.  The  peritoneum  has  * 
two  great  divisions,  the  one 
lining  the  abdominal  walls  and 
called  its  parietal;  the  second 
Inflected  over  the  viscera,  and 
called  ita  visceral  portion.     As 

Frs.  171  represenU  tbe  RefleclioDS  of  the  Peritoneum.  I  Lirer.  9  Stomach. 
3  Bmall  iatestins.  4  Arch  of  Ihe  colon.  5  UufMlenuin.  6  Pincreaa.  7 
HMtum.  8  Uterus.  9  Vagina.  10  Bladder.  11  Peritoneum  reSected  from 
dl^hnsm  to  LiTer,  and  thence  to  tbe  lesser  curvature  of  the  stomach,  form* 
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this  memtrane  is  a  shut  sac,  it  is  immaterial  where  we 
commence  tracing  it,  as  we  must  necessarily  return  to  tlie 
place  of  beginning.     If  we  start  at  the  umbilicus,  we  fol- 
low it  ascending  upon  the  internal  surface  of  the  anterior 
abdominal  walls,  to  the  diaphragm,  upon  the  lower  surface 
of  which  it  is  reflected.     From  the  diaphragm  it  passes  on 
the  left  side  upon  the  spleen,  on  the  right  to  the  liver,  and  in 
the  centre  upon  the  stomach.     In  this  course  from  the  um- 
bilicus there  is  also  a  distinct  reflection  to  the  convex  surface 
of  the  liver,  called  the  suspensory  or  falciform  ligament, 
which  receives  the  ligamentous  remains  of  the  umbilical 
vein.    There  are  other  reflections  of  this  membrane  upon  the 
liver,  which  will  be  noticed  in  the  separate  description  of  this 
viscus.     From  the  liver,  after  investing  both  surfaces,  it  is 
traced  from  the  transverse  fissure  downward  to  the  lesser 
curvature  of  the  stomach.    This  reflection  is  called  the  lesser 
omentum^  or  gastro-hepaiic  omentum,  and  encloses  the  he- 
patic vessels ;  at  the  lesser  curvature  of  the  stomach,  the  two 
lamina)  of  this  omentum  separate,  the  one  to  pass  in  front  of, 
and  the  other  behind  the  stomach,  to  meet  again  along  the 
greater  curvature,  thus  completely  investing  this  organ,  ex- 
cept at  the  upi)er  and  lower  curvatures,  where  this  mem- 
brane separates  and  again  unites.     From  the  greater  curv- 
ature of  the   stomach,   the   peritoneum  descends  to   the 
lower  part  of  the  abdomen,  and  then  turning  upon  itself, 
ascends  to  the  arch  of  the  colon,  thus  making  this  reflec- 
tion to  consist,  by  its  duplication,  of  four  lamina?.     It  is 
called  the  omentum  majus,  or  gastrocolic  omentum. 

At  the  colon  it  again  separates  to  enclose  this  intestine, 
and,  upon  the  concave  portion,  unites  to  pass  to  the  spine, 
forming  another  reflection,  called  the  transverse  mesocoUm^ 
which  divides  the  abdominal  cavity  into  two  parts — supe- 
rior and  inferior.  From  the  spine  the  transverse  mesocolon 
separates  into  an  ascending  and  descending  portion.  The 
former  is  traced  upward,  over  the  lower  part  of  the  duode- 
num and  the  pancreas,  to  the  posterior  part  of  the  right 
lobe  of  the  liver,  where  it  is  continuous  with  the  perito- 
neum of  this  organ,  and  the  posterior  layer  of  the  lesser 
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omentam.  The  lower  or  descending  layer  passes  over  tbe 
small  intestines,  and  roUDd  these  and  their  vessels,  to  form 
A  double  lamina,  which  returns  to  the  spine,  forming  a  very 
broad  and  important  reflection,  termed  the  mesentery.  The 
mesentery,  besides  blood-vessels,  also  encloses  numerous 
lymphatic  glands  and  absorbents.  .  From  the  root  of  the 
mesentery  we  find  its  laminee  stretching,  upon  either  side, 
ioto  the  lumbar  regions  upon  the  right  and  left  colon,  con-  • 
Btituting  the  rigltt  and  left  mesocolons,  into  the  iliac  regions, 
and  thence  into  the  pelvis,  upon  the  rectum,  forming  the 
meao-recium.  From  the  rectum,  of  which  it  does  not  cover 
more  than  its  upper  two-thirds,  it  is  reflected,  in  the  male, 
Qpon  the  posterior  and  lower  part  of  the  bladder,  forming 
two  lateral  folds,  called  the  posterior  ligaments  of  the  blad- 
der, between  which  there  is  a  depression  or  cul-de-sac. 

In  the  female  this  reflection  passes  first  to  the  posterior 
and  upper  part  of  the  vagina,  then  spreads  over  the  uterus 
and  to  either  side,  forming  the  In-oad  ligaments,  which  en- 
close  the  Fallopian  tubes,  ovaries,  and  round  ligaments. 
From  the  front  of  the  uterus  the  reflection  proceeds  to  the 
bladder,  and  then  ascends,  as  in  the  male,  upon  the  sides 
and  posterior  surface  of  the  bladder,  to  its  fundus,  whence 
it  is  traced  upward,  upon  the  posterior  abdominal  walls,  to 
the  umbilicus — the  place  where  it  was  first  opened. 

In  this  tracing  of  the  peritoneum,  it  is  seen  that  it  only 
gives  a  partial  covering  to  many  of  the  organs — as  the 
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the  lobulus  Spigelii,  is  seen  a  large  opening,  called  the  fo- 
ramen of  Winslow.  It  is  by  this  foramen  that  the  cavity  of 
the  omentum  communicates  with  the  cavity  of  the  peri- 
toneum. If  air  be  forced  into  this  opening,  it  is  found  to 
pass  behind  the  stomach,  and  fill  the  cavity  of  the  omen- 
tum. Dr.  Hodge,  of  Philadelphia,  appears  to  be  the  first 
who  has  suspected  the  true  use  of  this  foramen,  which  i&  to 
introduce  this  lining  lamina  of  the  great  omentum,  so  as  to 
make  it  duplicate  throughout.  Function, — The  peritoneum 
connects  the  several  abdominal  viscera,  and  retains  them 
in  their  natural  positions.  It  also  conducts  the  variom 
blood-vessels  and  nerves,  and  secretes  a  fluid  by  which  its 
surfaces  are  lubricated,  and  friction  diminished. 

THE  STOMACH — (VENTRICULUS.) 

The  stomach  receives  the  masticated  and  insalivated  food 
from  the  oesophagus. 

This  organ  presents  the  largest  dilatation  of  the  aliment- 
ary canal.  It  occupies  the  epigastric,  left  hypochondriac, 
and  part  of  the  right  hypochondriac  region,  lying  between 
the  a^sophagus  on  the  left,  and  the  duodenum  on  the  right, 
with  each  of  which  it  is  inseparably  connected.  It  baa 
still  further  connections,  by  means  of  the  peritoneum,  to 
the  diaphragm  and  liver  above,  through  the  reflection  of 
the  omentum  minus ;  below,  to  the  arch  of  the  colon,  by 
the  omentum  majus ;  on  the  left,  with  the  spleen,  by  the 
omentum  gastto-splenicum. 

Its  shape  is  somewhat  conoidal,  with  the  base  on  the  left 
side,  whence  it  extends  obliquely  downward  and  forward, 
across  the  epigastric  region,  to  terminate  on  the  right  side, 
near  the  gall-bladder,  in  the  duodenum.  It  presents  two 
surfaces,  two  curvatures,  two  orifices,  and  two  cxtremitiea. 

The  surfaces  are  anterior  and  posterior.  In  the  dis- 
tended state  of  the  stomach,  the  anterior  surface  becomes 
superior,  and  looks  towards  the  diaphragm,  being  in  con- 
tact with  the  ribs  and  left  lobe  of  the  liver.  The  posterior 
surface  presents  towards  the  spine.  The  curvatures  are  su- 
perior and  inferior,  or  lesser  and  greater.   The  lesser  extends 
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between  the  cesojiliagiis  and  pylorue — presents  upward  and 
backward,  and  receives  the  omentum  minus.  The  greater 
looks  downward  and  forward,  and  has  the  omentum  majuii 
attached  to  it.  Along  these  curvatures,  the  stomach  is  not 
covered  by  the  perito- 
neum, and  it  is  at  these 
poiotfl  that  the  separa- 
tion of  the  omentum 
occttrs,  and  allow  of 
that  expansion  of  the 
stomach,  in  a  state  of 
distension,  which  it  is 
helieved  to  be  their 
iunction  to  afford. 

A  variety  of  opinions 
have  heen  entertained 
in  reference  to  the  uso 
of  the  omentum  maju8, 
into  which  we  shall 
not  stop  to  inquire,  and 
will  simply  remark,  in 
addition  to  what  has 
been  already  said,  un- 
der the  head  of  perito- 
neum, that  both  its 
position  and  density 
vary  very  much.  At 
one  time  it  is  found 
spread  out  as  an  apron,  over  the  intestines,  and  at  another, 
tacked  np  and  hid  by  the  stomneh.  At  one  time  it  is 
Tery  thick,  from  being  loaded  with  fat — while  at  another, 
it  is  entirely  destitute  of  adipose  matter,  and  extremely 
thin  and  transparent. 

Flo.  IT.*)  represenia  the  Stomach  and  Intestinal  Tube.  I  CEiophagus  I*id 
open.  3  Cardiac  orifice  of  Btomach.  3  Interior  of  stomach.  4  DuodeDum 
coniaiencing  bi  the  pyloric  orifice  of  stomach.  5  Gall  bladder.  6  6  6  Small 
inte»(tne.  7  Cixcum  or  begmniog  of  large  intesline.  8  Appendix  verinirar- 
ini*.  9  Rigbt  nscending  colon.  10  TransTerse  colon.  II  Left  d 
colon.     13  S^moid  Qesure.    13  Rectum.     11  Antu. 
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THE  STOMACH. 


The  orifices  of  the  stomach  are  the  cardiac  and  pyhrie. 
The  cardiac  is  on  the  left  side,  and  forms  the  terminatioD 
of  the  cesophagua  in  the  stomach.  The  pyloric  is  on  the 
right  side,  and  forms  tlie  entrance  to  the  duodenam.  It  ii 
lower  than  the  cardiac,  and  is  readily  recognized  by  a  dr- 
cular  thickening  of  the  parts. 

The  extremities  of  the  stomach  are  a  ^eater,  -which  ia  is 
the  left  hypochondrium,  and  comprises  what  is  termed  Hu 
great  cul-de-sac,  which  is  situated  to  the  left  of  the  ffl»- 
phagus,  and  in  front  of  the  spleen.  The  leaaer  is  the  pylorie 
extremity,  which  is  to  the  right,  much  smaller  than  the 
left,  of  a  cylindrical  shape,  and  extends  to  the  gall-hladder. 
The  size  of  the  stomach  varies  in  different  indiriduaU, 
and  in  dilTerent  conditions  of  fullness  or  emptiness.  Its 
average  capacity  is  estimated  at  about  one  quart. 

Structure. — The  stomacli  consists  of  membranous  tnnia 
i-,o_  176,  or  coats,  blood-ves- 

sels, and  nerrei 
The  proper  coata 
are  three,  a  serona, 
muscular,  and  mu- 
cous, to  which  ia 
added  the  cellular, 
,  called  the  /broai 
nervous  coat. 
The  serous  coat 
has  been  already 
described  as  be- 
ing a  reflection  of 
the  peritoneum, 
coming  from  the  omentum  minus,  and  forming  a  complete 
investment  of  the  stomach,  except  at  its  curvatures. 

The  mtiscnlar  coat  presents  three  layers  of  fibres,  which 
are  usually  pale,  though  variable  as  to  color.     The  first 

Fia.  176  represenU  the  Coals  of  the  Slomach.  a  (Esophagus,  b  Cul-de- 
Mc  of  stomach,  or  greater  eilremily.  c  Pyloric  extremity,  d  Duodeoum. 
«  (  PeriloneBl  coat  turned  back.  /  Lonsitudinal  fibres  of  musculmr  coal,  g 
Circular,    h  Oblique  fibres,    i  PortioD  of  muacultr  co«[  of  duodeoum. 
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Uyer  is  longitudinal ;  it  is  seen  hj  raising  the  seroua  coat, 
u  external,  and  extends  from  the  oesophagae,  with  the 
fibres  of  which  it  is  continnous,  and  thence  radiates  to- 
wards  the  pylorus,  being  found,  in  greatest  abundance, 
along  the  lesser  curvature,  though  also  seen  upon  the  greater 
curvature  and  extremity.  The  second,  or  middle  layer,  is 
drcalar,  commencing  at  the  cardiac  end,  and  increasing,  ia 
the  strength  and  number  of  its  dbrcs,  as  it  proceeds  to  the 
pylorus.  The  fibres  of  the  third  or  internal  layer  take  uv 
oblique  coarse,  are  most  distinct  on  the  great  extremity, 
and  spread  over  the  anterior  and  posterior  surfaces  of  the 


The  third  or  proper  coat  of  the  stomach,  is  the  internal, 
muootis,  or  villous.  This  is  connected  to  the  muscular  by 
an  intervening  structure,  termed  nervous  or  fibrous,  which 
consists  of  fibres  closely  united,  dense  and  strong,  and  re- 
garded as  the  frame-  p,,.  177. 
work  of  the  niucous 
membrane,  to  which 
it  gives  support,  and 
conducts  its  blood- 
vessels and  nerves. 
The  mucous  mem- 
brane is  a  continua- 
tion of  that  lining  the 
cesophagns,   and, 
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appearance,  ezhibitiDg  numerous  depressions,  vhich  are 
termed  gastric  pita,  or  favuli.    These  pits  are  surronnded 
I>;  ridges,  forming  septa  between  them,  which  septa  are 
Fin.  iTA.  described  as  consisting  of  condensed  cel- 

1  lular  tissue,  and  containing  mncous  folli- 
V  cles,  and  many  vessels.    Each  of  these 
gastric  pits  is  studded  with  foramina, 
'  lour  or  five  in  number,  which  are  «- 
'  garded  as  the  orifices  of  the  ducts,  lead- 
ing from  the  glands,  which  furnish  the 
These    gastric    glands    consist    of   ctEcal 
pouches,  or  follicles,  situated  in  the  sub-mucous  tissue', 
and  of  tubes,  some  of  which  are  short  and  straight,  othen 
Fio.  ITS.         longer  and  convoluted,  all  closely  applied 
together,  and  terminating,  by  the  above 
foramina,  in  the  gastric  pits. 

Mr.  Beaumont  observes  that  "when  ali- 
ment or  any  irritant  is  applied  to  tho 
surface,  innumerable  lucid  points  and  fine 
nervous  or  vascular  papillae  can  be  seen, 
arising  through  the  mucous  coat,  from 
which  distils  a  pure,  limpid,  colorless, 
slightly  viscid  fluid.  This  is  inrariabty 
acid.  The  mucus  of  the  stomach  is  legs 
fluid,  more  viscid,  semi-opaque,  a  little 
saltish,  and  has  nu  acidity.  The  gastric 
fluid  is  never  accumulated  while  fasting, 
and  is  seldom,  if  ever,  discharged,  except 
under  the  exctteuiont  of  food,  or  some  irri- 
tant. It  is  secreted  only  in  proportion 
to  the  quantity  of  food  8Upplie<l,  provided 
'  "^  "^"^  there  is  not  more  of  the  latter  than  the  sys- 
tem requires;  and  if  an  excess  of  food  be  taken,  the  residue 
either  remains  in  the  stomach,  or  passes  into  the  bowels  in 

Fio.  178  represents  the  Oulnc  Favuli  on  the  inner  coat  or  the  Blomacb. 
Fio    179  represents  Ihe  Gastric  Glanils  or  f  olljclei.    ■  Gtandi  magiiificJ 
lliree  lime),    t  Magaified  twenl;  limei. 


TEB  SIOHACH.  6^ 

a  crude  state."  The  free  acid  of  this  fluid  it  the  hydro- 
chloric,* which,  in  combiDatioD  with  a  peculiar  animal 
matter,  called  pepsin,  is  believed  to  constitute  the  proper 
digestive  principle.  So  potent  is  this  principle  repreaented, 
that  the  sixty-thousandth  part,  in  acidulated  water,  im- 
parts to  it  digestive  properties. 

The  mucous  coat  also  presents  numerous  rugfe,  folds  or 
wrinkles,  which  are  irregular  in  their  course,  size,  and 
shape.  The  most  prominent  run  in  the  long  diameter  of 
the  stomach,  and  nearly  parallel.  They  are  most  distinct 
about  the  pylorus.  The  texture  of  this  coat  is  soft,  easily 
torn,  and  loose.  It  is  covered  by  epithelium,  which  is  mora 
delicate,  thinner,  and  softer,  than  that  of  the  pharynx  or 
CMophagus  with  which  it  is  continuous,  and,  unlike  these, 
has  the  cylindrical  instead  of  the  laminated  form. 

Where  the  stomach  ends  in  the  duodenum,  the  mucous 
coat  Ibrms  a  fold  called  the  pyloric  valve;  around  this  valvo 
the  circulur  fibres  of  the  muscular  coat  collect  in  the  form 
of  a  bundle,  and  constitute  a  sphincter  muscle,  upon  which 
depends  all  the  efficacy  of  this  valve  in  closing  the  open- 
ing from  the  stomach  into  the  duodenum.  About  both  ex- 
tremities of  the  stomach,  the  mucous  coat  contains  glands 
which  resemble  those  of  Erunner.  They  are  thought  to 
famish  mucus. 

Blood-veasds  of  the  Stomach. — The  nrteries  iirc  the  gastric 
or  coronary,  which  cornea  from  the  cardiac  axis,  and  runs 
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pftQd  npoQ  tlie  anterior  and  posterior  Bnrfaces.  The  Utter 
oome  from  the  solar  plexus,  and  accompany  the  arteriei' 
The  lympkaiica  are  nnmeroiu  and  tnund  to  tba  glaadt 
along  the  cnrratures. 
Function. — The  stomach  is  the  organ  in  whicb  uid  \sf 
F'o  180.  Thich  is  performad 

the  firot  and  nuit 
important  stepia  di- 
gestion, the  ooanr 
sion  of  the  food  into 
a  soft  grayish  homo- 
geneons,  and  elight- 
^  I7  acid  fluid  called 
-j  chyme;  this  change 
'  is  effected  through 
the  agency  of  the 
gastric  flnid,  which 
is  hronght  into  con- 
tact and  thoroughly  hlended  with  every  particle  of  aliment, 
hy  means  of  the  motion  communicated  to  both  throagh  the 
muscular  apparatus  of  the  stomach. 

THE  INTESTINES,  (Fig.  1T5.) 

The  intestines  comprise  the  whole  of  the  alimentaiy 
canal,  from  the  stomach  to  the  anus.  The  length  of  this 
canal  averages  from  thirty  to  thirty-five  feet,  thongh  it 
measures  more  when  separated  from  its  connections  and 
stretched  out.  Its  size  varies,  and  its  shape  is  cyliudricaL 
The  intestines  are  divided  into  the  emaJl  and  loTge  intestine. 

The  small  intestine  is  subdivided  into  the  duodatmn,  the 
jejunum,  and  the  ilium. 

The  large  intestine  into  the  (XBCum,  the  cdtm,  and  the 
rectum. 

¥ia.  180  repretentf  (he  Arterial  of  the  Stomecb  uid  itt  niation  to  (be 
lirer,  pancreas.  splMU,  and  duodenum.  1  Lirer.  9  Stomach.  3  Duodeama. 
4  Paacreas.  5  Spleen.  6  Cardiac  artery.  7  Gastric  arlerj.  8  Hepatic  ar- 
lerj.  9  Pjloric.  11  Right  gastro  epiploic,  IT  Left  gastro  epiploic.  13 
Cjttic.    14  Spleoie.    15  Pancreatic.    16  Vaia-breTia.    18  Superior  meMft- 
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The  noall  'intestiDe  reaches  from  the  pylonu  to  the 
iliO'«Bcal  valve  in  the  right  iliac  region.  It  is  about  an 
indi  IB  diameter,  is  verj  much  conroluted,  and  occupies 
principaUy  the  umbilical  and  hypogastric  regions. 

The  large  inteBtiue  is  much  greater  m  size  than  the 
■mall,  though  only  about  one  fifth  of  its  length,  and  ex- 
tends from  the  right  iliac  region  to  the  anus,  occupying  the 
most  of  the  abdominal  regions,  and  snrronnding  the  small 
mteotine  like  a  raffle.  The  -whole  of  the  intestinal  canal 
has  the  same  number  of  coats  as  tfa«  stomach ;  serous,  mua- 
cnlar,  cellular  and  mucous.  There  are  some  differences, 
liowerer,  in  this  canal,  which  we  shall  briefly  notice  under 
its  respectiTe  divisions. 


The  duodenum,   so   called   from   being  twelve  fingers' 
breadth  in  length,  is  the  shortest  portion  of  the  small  in- 
testine, though  it  has  the  greatest  capacity.    It  is  situated 
fjg,  jg]  in  the  right  hypochondriac,  right 

^luinl)ftr,  and  portion  of  the  um- 
^bilical  regions.  It  takes  a  semi- 
circular course.  Commencing  at 
the  pylorus,  it  ascends  to  the 
under  surface  of  the  liver,  then 
makes  a  turn  called  its  superior 
angle,  and  descends  vertically  in 
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covering  only  at  the  superior  part,  the  inferior  and  trans- 
verse portions  simply  lying  between  the  laminsB  of  the 
xnesocolon,  without  any  proper  serous  investment.  By  this 
arrangement  the  superior  portion  of  the  duodenum  only  it 
movable,  the  rest  being  fixed.  In  the  circuit  it  makes,  it 
encloses  the  head  of  the  pancreas,  and  at  the  posterior  part 
of  its  second  curve,  the  ductus  communis  chdUdachnSj  or  the 
common  biliary  and  pancreatic  duct,  is  seen  to  enter. 
This  duct  sometimes  enters  as  two  separate  tubes,  and 
passes  in  either  case  very  obliquely  through  the  coats  of 
the  duodenum. 

The  muscular  coat  has  two  sets  of  fibres ;  the  one  longi- 
tudinal, thinly  scattered  and  superficial,  the  second  inter- 
nal, with  its  fibres  arranged  more  closely  together,  so  as  to 
form  a  more  perfect  layer.  They  run  circularly,  though 
none  surround  the  tube  completely,  forming  only  segments 
of  circles.  The  muscular  coat  is  rather  pale  and  thin, 
though  its  color  is  deeper  than  that  of  any  other  portion  of 
the  small  intestine. 

The  mucous  coat  presents  on  its  surface  a  series  of  folds 
or  processes  termed  valvuUe  conmventeSf  which  are  perma- 
nent elevations  of  this  membrane,  and  unlike  the  rugae  of 
the  stomach,  which  are  only  accidental,  are  not  effaced  by 
distension.  At  the  lower  part  of  the  duodenum  they  are 
large  and  numerous,  while  they  are  few  in  number  and 
small  at  the  upper  portion.  They  represent  a  succession  of 
arches  or  duplications  of  the  mucous  coat,  nearly  parallel 
to  each  other,  running  round  the  tube  in  almost,  though 
not  entirely  perfect  circles,  about  three  lines  in  breadth, 
though  generally  wider  in  the  middle,  and  having  their 
extremities  frequently  bifurcated.  These  valvulae  greatly 
increase  the  extent  of  the  absorbing  surface  of  the  chyle, 
and  serve  to  retard  the  food  in  its  downward  passage,  so 
that  ample  time  shall  be  allowed  for  the  extraction  of  all 
nutritious  matter. 

On  the  mucous  coat  are  also  seen  numerous  little  pro- 
cesses resembling  the  down  upon  the  cuticle  of  an  unripe 
peach,  and  hence  called  villi.    They  are  described  as  being 
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tne  square  mco. 

i,  Fio.  IBS 


from  one  fourth  to  a  line  in  length,  and  estimated  bf 
Meckel  to  be  about  four  thousand  to  the  square  inch. 
These  villi  present,  under  the  microscope,        Fio.  182 
a  foliated  or  fungiform  appearance,  covered  I 
by  epithelium, .  and  containing  a  minute 
plexuB  of  blood-vessels,  and  a  lacteal  tvbt'. 
all  united  by  cellular  tissue. 

The  lacteal  forms  the  prominent  part  ol  I 
each  viltus.  It  commences,  in  the  apex  oil 
the  latter,  by  delicate  branches,  convergingl 
to  a  single  trunk,  which  proceeds  to  the  base  of  the  villus, 
and  there  unites  with  similar  tubes  from  other  villi. 
It  ia  not  yet  fully  settled  whether  the  lacteals  begin  by 
open  orifices,  or  by  anastomosing  loops.  The  latter  opin- 
ion is  most  strongly  urged,  though  observations  are  not 
wanting  to  prove  the  existence  of  both  arrangements. 
Those  who  deny  that  there  are  any  open  mouths,  explain 
the  absorption  of  the  chyle,  on  the  principle  of  endoamoais. 

At  the  extremity  of  each  villus,  a  mass  of  minute  cells  ii 
described  by  Mr.  Goodsir,  as  surrounding  the  loops  of  the 
lacteals.  He  regards  them  as  true  agents  of  absorption, 
first  receiving  the  chyle,  and,  on  becoming  distended, 
transferring  their  contents,  by  solution  or  deliquescence,  t* 
the  lacteals.  It  has  been  observed  that,  during  digestion, 
these  cells  become  erect  and  turgid  with  chyle,  while  is 
the  interval  they  are  found  relaxed  and  empty,  and  pre- 
sent  Ihc  arncarance  of  a   collection  uf  granular   gi-rnis 


J4^ 


568  JBJUNUM  AND  lUUH. 

like  those  of  the  suhlingnal  gland,  discharge  separatel/ 
Fio.  183.    into  the  duodenum.    The  secretion   of  these 

glands  is  supposed  to  be  like  that  of  the  pm- 

creas  or  salivary  glands. 
The  arteries  of  the  duodennm  oome  from  the 

hepatic,  splenic,  and  superior  mesenteria   The 

veins  go  to  the  vena  ported.    The  neme$  oome 

from  the  solar  plexus. 
Function. — The  duodenum  completes  the  process  of  diges- 
tion, by  changing  the  chyme,  formed  in  the  stomachy  into 
chyle,  and  this  by  means  of  the  bile  and  pancreatic  jniee 
poured  into  it  from  the  liver  and  pancreas,  through  the 
common  duct — the  dtidtis  communis  choUdochus. 

The  operation  of  the  bile  upon  the  chyme,  is  to  separate 
it  into  three  portions — one  falls  to  the  bottom,  as  a  reddish 
brown  sediment — another  occupies  the  top,  as  a  creamy 
pellicle,  while  the  third  remains  in  the  centre,  like  fluid 
whey. 

The  action  of  the  pancreatic  fluid,  about  which  there  has 
been  nothing  but  conjecture,  seems  to  be  pretty  fairly  de- 
termined by  the  recent  experiments  of  M.  Bernard,  which 
go  to  show  that  this  fluid  decomposes,  and  holds  in  solu- 
tion the  fatty  matters  of  the  chyme,  an  eflect,  he  asserts, 
which  neither  gastric  juice^  bile,  saliva,  nor  any  other  agent 
can  produce.*  It  is  by  the  conjoint  action  of  these  two 
fluids  upon  the  chyme,  that  another  fluid,  of  the  color  and 
consistence  of  milk,  is  formed,  called  chyle,  which  is  taken 
up  by  the  lacteals  of  the  villi,  and  introduced  into  the 
system. 

THE  JEJUNUM  AND  ILIUM. 

The  jejunum,  (jejunus,  empty,)  so  called  from  being  found 
frequently  empty;  and  the  ilium,  (from  nuiv,  to  twist,) 
are  situated  in  the  umbilical,  hypogastric,  and  iliac  regions. 
The  jejunum  commences  in  the  left  lumbar,  and  the  ilium 

Fio.  183  represents  one  of  the  Glands  of  Brunner.  as  seen  at  the  commence* 
ment  of  the  duodenum — magnified  a  hundred  times. 

*  See  Ohio  Medical  and  Surgical  Journal,  Vol.  1,  No.  I,  page  6],  1848. 
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ends  in  the  right  iliac  re- 
gion.  There  is  no  natural 
division    showing   whore 
one    of   these    intestines 
termi  Dates,  and  the  other 
begins.     The  upper  two- 
fifths,  however,  are  gener- 
ally assigned  to  the  joju- 
andthe'Iower  three- 
fifths  to  the  ilium.    Theae 
intestines  are  very  much 
coiled  on  each  other,  and 
arc  convex  tn  front,  and 
concave    behind,    where 
they  are  attached 
to  the  mesentery. 
The  serous  coat 
forms   a  complete 
covering  to  these 
intestines,    except 
at  the  small  trian- 
gular space  where 
the    hlood-vesfiels 
enter;  consequent- 
ly   there    is    free- 
dom   of  motion, 
though    both    are 
kept  in  their  nata- 
ral  places  by  their 
connection    with 
the     mesentery. 

Fie.  184,  A  NprrMnU  a  lectioD  of  ibe  tower  porUon  o(  ihe  Ilium,  aad  com- 
■eneenentofthe  Colon,  as  Aseending  colon,  it  Cieeuni,  or  cspul  eoU. 
te  LowBr  portion  o(  llie  iliiim.  d  d  Muscular  coal,  r  i  Cellular  and  mueoui 
eoaU.  //  Folds  of  mucous  coat  al  Ihe  beginning  of  the  colon,  gg  Cellulu 
coat  prolonged  into  Itm  fulds.  A  h  llio-cotic  Tslve.  i  i  Where  the  coals  of 
tbe  ilium  and  colon  unlle. 

fia,  Id4,  B  represeoU  the  Mesenlerj.  a  a  Mesenter;  suspi-nded.  bbl 
Small  inlesline.    c  Mnentcrie  glaodi 
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The  mesentery  (Fig.  184  B,)  is  a  duplication  of  the  perito- 
neum, having  its  root  at  the  spine,  about  six  inches  in 
length,  and  extending  obliquely  from  the  second  lumbar 
vertebra  on  the  left,  to  the  right  iliac  fossa.  On  the  cir^ 
cumference  of  this  reflection  are  placed  the  intestines, 
while  between  its  laminee  are  found  the  blood-vessels, 
nerves,  lymphatic  glands,  and  lacteals. 

The  muscular  coat  is  not  so  strong  as  in  the  duodenum, 
though  it  is  thought  the  two  sets  of  fibres  are  more  dis- 
tinctly made  out.  They  are  pale  and  thin  as  in  the  duode- 
num. The  longitudinal  set  shortens  the  tube,  while  the 
circular  set  constricts  or  lessens  its  diameter;  the  former  pro- 
ducing the  peristaltic,  the  latter  the  vermicular  motion  of 
the  bowels.  The  conjoint  action  of  the  two  carries  on,  step 
by  step,  the  contents  of  this  tube. 

The  mucous  coat  presents  the  valvulse  conniventes  through 
the  whole  of  the  jejunum,  more  prominent  than  in  the  duo- 
.  denum.  These  valves  decrease  as  they  descend,  till  in  the 
lower  part  of  the  ilium  for  about  two  or  three  feet  they  are 
entirely  absent.  The  mucous  follicles  are  abundant  and 
exist  every  where,  as  in  the  duodenum  and  stomach,  pre- 
senting the  usual  cribriform  ap2)earance.  The  glands  of 
Peyer  seem  peculiar  to  the  ilium,  and  are  chiefly  found  at 
its  lower  part  and  opposite  the  mesentery.  They  are  seen 
in  clusters  called  glandtdw  dgniinatce,  (Fig.  25,)  and  present 
patches  of  small,  white,  circular  raised  spots,  varying  in 
size  from  a  few  lines  to  as  many  inches  in  length,  and  from 
eight  to  twelve  lines  in  breadth. 

These  clusters  are  mostly  elliptical  in  their  shape^  and 
as  many  as  thirty  of  them  have  been  recognized  in  the 
ilium,  coming  nearer  and  nearer  to  each  other  as  they  ap- 
proach the  termination  of  this  intestine.  The  circular  spots 
composing  these  clusters  have  few  if  any  villi  over  their 
surface,  but  each  one  of  them  is  observed  to  be  surrounded 
by  a  circle  of  minute  openings  leading  to  the  follicles  of 
Lieberkulin.  There  seems  to  be  no  connection  between 
these  follicles  and  the  glands  of  Peyer,  as  the  latter  have 
no  opening  or  excretory  duct ;  but  on  being  ruptured  are 
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found  to  l>e  cavities  containiDg  mucus  and  small  cells  in 
different  stages  of  development. 

Blood-veaads  of  Jejunum  and  Ilium. — The  arteries  come 
irom  tlie  superior  mesenteric.  The  veins  go  to  the  vena 
porhe.     The  nerves  are  from  the  solar  plexus. 

Fimctum. — ^The  absorption  of  chyle  by  the  lacteals,  orig- 
inating in  the  various  villi  on  the  mucous  surface  of  these 
intestines,  seems  to  be  their  great  duty.  These  villi  becom- 
ing less  and  less  numerous  as  we  pass  from  the  jejunum, 
the  lacteals,  and  consequently  the  absorption  of  chyle,  are 
found  to  diminish  in  like  proportion. 

THE  LAROB  INTBSTINB. 

The  large  intestine  is  from  five  to  eight  feet  in  length, 
and  forms  about  one  fifth  of  the  intestinal  canal.  It  is 
divided  into  the  coicum,  colon,  f,o.  ibs. 

Bud  Tectum.    It  coranionccs  in 
the  right  iliac  region  where 
the  ilium  ends,  and  ascends 
through  the  right  lumbur,  to 
the  right  hypochondriac,  then  I 
crosses   the   lower   border  of  I 
ihc  epigastric  and  the  upper  I 
edge  of  the  umbilical  to  the 
left  side,  into  the  left  hypo- 
chondriac  region,  whence   it 
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gives  only  a  partial  covering,  and  is  studded  all  along  the 
large  intestine  with  little  reflections  containing  fat,  called 
appendices  epiploicce.  In  the  ascending  and  descending 
colons,  the  peritoneal  reflections  are  such  as  to  receive  the 
names  of  right  and  left  mesocolon.  The  arch  of  the  colon  is 
almost  entirely  surrounded,  has  great  facility  of  motion, 
and  is  kept  in  its  place  hy  the  reflection  termed  transvene 
mesocolon.  This  reflection  goes  back  to  the  spine  and 
divides  the  abdominal  cavity  into  two  parts,  thus  separating 
the  stomach,  liver,  and  spleen  above,  from  the  intestines 
below.  The  rectum  is  kept  in  position  by  the  reflection 
termed  meso-rectum. 

The  muscular  coat  differs  from  that  of  the  small  intes- 
tine, in  having  its  longitudinal  fibres  collected  into  three 
bands,  which  are  equi-distant  and  about  an  inch  in  breadth; 
one  of  these  bands  is  anterior,  another  internal,  and  the 
third  external.  These  are  white,  strong,  and  elastic,  and 
being  shorter  than  the  other  coats,  produce  constrictions  in 
its  course,  giving  to  this  intestine  a  ceUvlar^  sdcculaiedj  or 
/  pouch-like  appearance.  These  cells  or  pouches  disappear 
when  the  bands  are  divided.  These  delay  the  too  rapid 
passage  of  the  faaces. 

The  mucous  coat  differs  from  that  of  the  small  intestine 
in  being  almost  if  not  entirely  destitute  both  of  villi  and 
valvulae  conniventes.  The  rngSB  that  are  seen  on  its  sur- 
face do  not  belong  to  the  mucous  coat  alone,  but  are  formed 
by  the  other  coats.  Each  of  the  different  divisions  of  this 
intestine  has  peculiarities  requiring  separate  notice. 

The  ccecuniy  (Fig.  184,  A)  securely  fastened  in  the  right 
iliac  fossa  by  the  peritoneum,  is  from  an  inch  to  two  inches 
in  length,  rounded  below  and  convex  externally. 

From  its  posterior  inferior  portion  on  the  left  side,  it 
gives  off  a  tortuous  process,  called  appendix  vermiformis, 
about  the  size  of  a  goose  quill,  and  varying  in  length  from 
three  to  six  inches.  Its  position  also  varies.  It  has  a 
peritoneal  covering  which  allows  it  to  float  loosely,  and 
it  is  sometimes  the.  cause  of  much  mischief  by  surround- 
ing the  ilium  and  producing  strangulation.    It  is  tubular, 


htrlng  a  diameter  of  two  or  three  lines,  is  composed  of 
■imilar  Btracturea  with  the  rest  of  the  intestine,  and  com- 
niDiiicates  with  the  WBCum  hy  a  somewhat  valvular  ar- 
tangemeDt.    The  use  of  this  appendix  is  unknown. 

The  coecnm  is  joined  on  its  left  side,  at  an  acute  angle, 
hj  the  ilium.  The  ilinm  seems  to  perforate  the  coecum, 
and  at  its  point  of  entrance  presents  a  transverse  elliptical 
■lit  about  an  inch  in  length,  (Fig.  184,  A,)  having  access- 
ory fibres  called  retinacula,  to  strengthen  its  extremities. 
The  sides  of  this  slit  constitute  folds  or  valves  ;  the  inferior 
or  Hio-ccecal,  and  the  superior  or  ilio-colic  valve.  The  for- 
mer prevents  regurgitation  from  the  coecum,  and  the  latter 
from  the  colon  into  the  ilium.  This  valve  consists  of  two 
layers  of  mucous  tissue  investing  cellular  and  muscular 
fibres,  and  is  formed  by  the  mucous  coat  and  circular  fibres 
of  the  ilium  protruding  through  a  separation  in  the  circu- 
lar fibres  of  the  coecum.    It  looks  downward. 

The  colon  (Fig.  185)  is  a  continuation  of  the  ca?cum  up- 
ward, and  is  divided  into  the  ascending,  transverse,  descend' 
ing,  and  sigmoid  flexure.  Its  course  and  connections  have . 
already,  to  some  extent,  been  given ;  and  it  may  he  further 
added  that  the  asceTidbig  colon  passes  in  front  of  the  right 
kidney,  bordering  the  duodenum  on  the  left,  to  the  under 
surface  of  the  liver,  where,  by  its  connection  with  the  gall- 
bladder, it  is  frequently  tinged  with  bile ;  thence  it  makes 
ita  arch  (transverse  colon)  across  the  abdomen,  being  bounded 
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it  proceeds  obliquely  downward,  in  the  pelvis,  to  the  mid- 
dle line  of  the  sacrum,  at  the  lower  end  of  which,  accord- 
ing to  Mr.  Harrison,  it  bends  forward  towards  the  peri- 
neum, then  backward  and  downward,  to  end  in  the  anus, 
about  an  inch  or  more  from  the  coccyx.  It  presents,  there- 
fore, a  curvature  both  in  the  lateral  and  antero-posterior 
directions.  The  course  of  this  intestine,  however,  varies, 
and,  in  the  foetus,  is  almost  invariably  found  straight, 
owing,  doubtless,  to  the  straight  direction  of  the  spine  at 
that  period. 

The  size  of  the  rectum  varies ;  small  above,  it  expands 
below,  just  within  the  anus,  into  a  wide  pouch,  which  is 
not  cylindrical,  but  flattened  in  front  In  the  male  the 
rectum  has  the  bladder,  prostate  gland,  and  vesiculw  sem- 
inalcs,  on  its  anterior  surface ;  while,  in  the  female,  on  the 
same  surface,  are  the  vagina  and  uterus. 

The  peritoneum  surrounds  this  intestine,  only  at  its 
upper  third,  fixing  it  to  the  sacrum  behind,  by  a  reflection 
termed  meso^ectum.  In  its  middle  there  is  only  a  partial 
covering  in  front  and  at  the  sides — while  at  its  lower  i)or- 
tion,  or  inferior  third,  it  is  entirely  destitute  of  serous 
membrane,  which  is  reflected  from  this  point,  upon  the 
bladder  in  the  male,  and  uterus  in  the  female,  forming, 
in  each  case,  a  pouch,  or  cul-de-sac,  at  the  place  of  re- 
flection. 

The  muscular  coat  of  the  rectum  increases  in  thickness, 
and  exceeds  greatly  that  of  any  other  portion  of  the  intes- 
tinal canal.  The  longitudinal  layer,  which  exists  as  bands 
in  the  colon,  spreads  out  and  multiplies,  and  forms  a  complete 
tunic  for  the  rectum ;  and  the  circular  layer  also  increases 
in  strength  and  redness,  in  its  descent,  till,  at  the  anus, 
its  fibres  become  collected  in  a  circular  bundle,  constituting 
the  iniemai  sphincter  ani  muscle.  There  are  also  some  mus- 
cular fibres,  surrounding  the  anus  immediately  beneath 
the  integument,  termed  the  external  or  cutaneous  sphincter. 
Dr.  Horner  describes  the  longitudinal  fibres,  when  they 
have  reached  the  lower  border  of  the  internal  sphincter, 
as  turning  under  this  border,  between  it  and  the  external 
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■phincter,  &nd  then  ascending  for  an  inch  or  two,  in  con- 
nection with  the  mucoud  coat  and  its  cellular  structure, 
into  which  they  are  inserted.  This  arrangement  explains 
the  protrusion  of  the  mucoua  coat  in  prolapHUB  ani. 

The  mucous  coat  is  thick  and  red,  presenting  at  the  upper 
portion  of  the  rectum  rather  a  smooth  surface,  while  at  the 
lower  are  seen  longitudinal  folds  called  columns,  which 
allow  of  the  distension  of  this  intestine,  and  also  some 
traoBTerse  folds  which  are  not  regular  as  to  numhcr  or 
Fig.  )86. 


MM.  At  the  lower  end  of  tlie  columns,  and  between  tliem, 
pouches  are  observed,  (Fig.  186.)  A  radiated  wrinkling  is 
■een  around  the  anus,  which  is  formed  by  the  contraction 
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Function. — To  act  as  a  reservoir  for  the  ftecal  matter, 
seems  to  be  the  principal  use  of  the  large  intestine.  Bnt 
that  it  also  possesses  the  power  of  ahsorption  is  proved  \ij 
the  fact  of  patients  heing  sustained  for  weeba  solely  by  in- 
jections of  nutritious  fluids  into  the  rectum. 

ASSrSTANT  0BOAN8  OF  DI6EBTI0IT,  OR  COLLAHTIOUB  TI8CEBA. 

The  lAver,  Qiepar) — The  liver  is  justly  regarded  aa  ons 

of  the  most  important  organs  in  the  body,  on  account  of 

FiQ,  187.  the  very  extensive 

inflaenco  it  exerts, 

both  in  health  and 

disease. 

It  is  situated,  as 
already  stated,  in 
the  right  hypo- 
chondriac, extend- 
ing across  the  an- 
terior and  upper 
portion  of  the  epi- 
gastric, and  occupying  a  portion  also  of  the  left  hypochon- 
driac region.  Thus  placed,  it  is  of  course  below  the  dia- 
phragm, to  which  it  is  attached  by  reflections  of  the  peri- 
toneum, termed  ligaments. 

These  ligaments  are  five  in  number.  The /cUd/orm  or 
auspcnaonj  extends  from  the  umbilicus,  obliquely  upward 
along  the  linca  alba  and  the  right  side,  to  the  diaphragm 

Fio.  187  represents  the  iBferiar  lurfacs  of  the  Lirer.  a  Right  lobe,  t  Left 
lobe,  c  Anterior  thin  margin,  d  Foaterior  (hick  inargiD.  c  Right  extremitj. 
J  Lefl  extremity,  g  Notch  on  anterior  margin,  k  Lon^iludiaal  or  umbilical 
fissure,  i  Round  l^amenl.  j  Portion  of  Buspensorj  ligament,  k  Font  or 
bridge  across  umbilical  fissure.  I  Posierior  extremitj  of  longitudinal  fiuuie. 
m  n  Where  ductus  venosui  Joins  (be  inferior  vena  cava,  o  Traasverte  fissure, 
p  Section  of  hepatic  duct,  q  Hepatic  arlerj,  r  Branches  of  tatter,  s  Vens 
porlarum.  I  Dirision  into  right  and  left  sinus  Tena  portanim.  «  RemtiD*  of 
ductus  TCDosus.  V  Gall-bladder,  w  Its  neck,  x  Lobulus  quartus.  y  LobB- 
liM  spigelii.  t  Lobulus  caudatus.  a  a  Inferior  Tena.eBTa.  b  b  Curre  of  liier. 
e  e  Depression  for  right  kidnef.  d  4  Surface  orer  r«na]  capsule,  t  t  Portioii 
of  lirer  uacorered  by  peritoneum.  // Coronarj  ligament,  gg  Depretsioii 
for  the  Tertical  column. 
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vith  wfaich  it  ia  connected  by  its  convex  border,  while  its 
lover  or  concave  edge  is  fixed  to  tbe  upper  surface  of  the 
lirer.  Along  the  inferior  margin,  and  enclosed  within  its 
£>ld,  is  a  cord,  called  the  Ugamentum  teres;  this  was  formerly 
tiieambilicalTeinofthefffitos,  now  obliterated  and  converted 
into  s  closed  ligamentous  cord.  It  passes  into  the  anterior 
iM>tch  of  the  liver.  The  third  and  fourth  ligaments  are  the 
ri^  and  le/l  lateral.  The  former  is  reflected  from  the  poB- 
ierior  part  of  the  diaphragm  to  the  posterior  margin  of  the 
right  lobe.  The  left  lateral  comes  from  the  same  part  of 
the  diaphragm  and  goes  to  the  posterior  margin  of  the  left 
lobe.  The  oonmary  ligament  is  described  as  extending  from 
the  Bospensory  towards  the  lateral  ligaments,  and  as  coq- 
siating  simply  of  the  lateral  extension  of  the  former. 

The  liver  lies  in  the  concavity  of  the  diaphragm,  and  is 
protected  by  the  seven  or  eight  inferior  ribs.  Below  it  is 
boonded  by  the  stomach  and  duodenum,  wit^  which  it  is 
connected  by  the  omentum  minus ;  on  the  left  is  found  the 
spleen,  and  behind  are  the  ascending  or  inferior  cava  and 
vertebral  column. 

"She/orm  of  the  liver  has  been  compared  to  an  ovoid  cut 
in  the  direction  of  its  long  axis.  Its  average  length  is 
from  ten  to  twelve  inches,  and  its  width  from  six  to  seven 
inches.  Tbe  weight  is  from  three  to  five  pounds,  though 
all  these  measurements  are  liable  to  great  variation.  Its 
color  is  usually  a  reddish  brown,  not  unfrequently  inter- 
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pensory  ligament,  from  front  to  back,  into  two  unequal 
portions. 

The  lower  surface  is  very  irregular,  being  marked  by 
several  eminences  and  depressions,  or  fissures.    Bunnmg 
from  the  notch  in  the  anterior  edge  of  the  liver  backward,  on 
a  line  corresponding  with  the  direction  of  the  suspenflory 
ligament,  is  the  umbilical  or  harizorUal  fissure,  containing 
in  its  anterior  portion  the  obliterated  umbilical  vein,  and 
in  its  posterior  the  remains  of  the  ductus  venosus.    This 
fissure  divides  the  liver  into  its  right  and  l^  lobeSy  and  is 
sometimes  converted  at  its  anterior  part  into  a  complete 
tube,  by  a  portion  of  the  substance  of  the  liver  crossing  it 
after  the  manner  of  a  bridge  and  connecting  its  edges. 

The  transverse  fissure^  situated  near  the  centre  of  the 
lower  surface,  is  quite  broad,  about  two  inches  in  length, 
and  crosses  the  umbilical  at  right  angles.  It  contains  the 
hepatic  artery  and  duct,  the  vena  portarum,  lymphatics  and 
nerves,  and  cellular  tissue  which  bind  all  these  together. 

The  Hght  lobe  is  much  the  largest,  and  contains  nearly  the 
whole  of  the  transverse  fissure.  Proceeding  from  it,  behind 
the  transverse  fissure,  and  between  it  and  the  posterior  part 
of  the  umbilical,  is  another  lobe,  called  lobtdus  Spigdii  or 
middle  lobe.  This  lobe  is  somewhat  pyramidal  in  its  shape, 
and  sends  over  the  transverse  fissure  a  projecting  papilla, 
which  is  one  of  the  porta  or  gateways  of  the  liver.  An 
elongation  of  the  lobulus  Spigelii,  outward  and  forward 
along  the  right  lobe  and  behind  the  transverse  fissure,  is 
called  the  lobtdus  caudaiiLS.  On  the  right  lobe  and  in  front 
of  the  transverse  fissure,  between  the  umbilical  fissure  and 
the  gall  bladder,  is  seen  another  elevation,  not  so  distinct, 
called  the  lobulus  quartus  or  anonymus.  Its  posterior  ex- 
tremity is  opposite  the  Spigelian,  and  constitutes  the  second 
porta  of  the  liver.* 

*  The  author  had  an  opportunity  of  witnessing  a  Tery  curious  iranspontum  tj 
parts  on  the  inferior  surface  of  a  liver  taken  from  a  subject  in  the  dissecting 
room  of  the  Baltimore  College  of  Dental  Surgery.  The  following  account  was 
sent  to  the  Medical  Examiner,  from  which  we  quote :  **  I  am  sorry  to  ity 
that  I  did  not  witness  the  remoyal  of  this  liyer,  and  did  not  see  it  in  its  natural 
situation,  and  cannot  hence  state,  with  positiye  certainty,  which  of  the  edges 
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Stmctiare  or  d^ermt  dements  of  the  Liver. — This  organ 
eoiudats  of  membranes,  blood-vessels,  hepatic  ducts,  lymph- 
itics,  cellular  tissue,  nerves,  and  acini. 

The  membraneB  are  the  serous,  which  faaa  been  noticed, 
md  theJBtroaa.  This  latter  consists  of  condensed  cellular 
■tnictare,  which  lies  beneath  the  serous  coat,  and  forms  the 
inuDediate  covering  to  the  whole  surface  of  the  liver,  ad- 
hering to  it,  and  sending  innumerable  processes  every 
where  into  its  substance,  which  both  separate  and  surround 
die  different  granules  or  lobules,  forming  complete  capsules 
for  all  the  acini.  This  membrane  also  forms  a  sheath  for 
all  the  vessels  which  enter  or  depart  at  the  transverse 
fiaaore.  This  sheath  follows  and  continues  round  the- 
ramificatioDS  of  these  vessels  throughout  the  liver,  and 
takes  the  name  of  the  capsule  of  Glisson.  It  is  regarded  in 
&ct  as  the  foundation  structure  of  all  the  different  elements 
eompoeing  this  largest  gland  in  the  body. 

The  bloodvessels  of  the  liver  are  of  three  kinds,  two  of 
these  pass  in,  the  other  comes  out.  The  h^atic  artery  and 
vaia  jjortanim  enter  the  liver,  while  the  vena  cava  hepat- 
icte  pass  out. 

The  hepaiio  artery  is  a  branch  of  the  coeliac  axis,  and  ae- 

of  Uw  liTBr  presented  front  and  toirardi  the  rib) — a  fact  of  lome  intereat,  and 
in  nferenee  to  wbicb  1  haTe  to  regret  mj  not  being  able  to  procuro  an;  infot- 
■atwo  from  those  who  nmoTed  it. 
*'  If  where  the  umbilical  Teia  or  cord  enien,  be  taken  a*  the  anterior  edge  of 

li  the  usual  ai 
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ceodfi  in  the  lesser  omentDm  to  the  transTeree  fissnre  of  the 
liver,  where  it  divideB  commooly  into  three  hrancbet,  on« 
of  which  passes  to  the  right  lobe,  another  to  the  left,  ui 
the  third  to  th«  loboloa  Spigelii.  These  branchea  foUow 
the  ramifications  of  the  vena  portanim,  and  biliary  docti, 
distribnting  upon  each  a  complicated  tissue  of  anastomonng 
vessels,  ultimately  breaking  into  a  plexus  for  each  of  tht 
acini.    This  artery  is  designed  to  nourish  the  liver. 

The  vena  portarum  is  very  interesting  from  the  cnriooi 
fiict  of  its  having  an  origin  as  a  vein,  but  a  terminatjn 
Fio.  188,  lite  an  artery.   It  is  very  In^ 

and  is  formed  by  a  junction  of 
the  splenic  and  mesenteric  vetM, 
which  receive  the  blood  of  the 
stomach,  intestines,  spleen,  and 
pancreas,  forming  a  tube  from 
three  to  five  inches  in  length, 
which  is  seen  to  commence  be- 
hind the  pancreas,  in  front  of 
the  aorta,  and  to  ascend  ob- 
liquely upward  over  the  duode- 
num to  the  transverse  fissure  of 
the  liver,  where  it  divides  into 
two  branches,  at  right  angles 
with  the  vein,  called  the  einiu 
vena  portarum.  These  branches 
are  right  and  left.  The  right  is 
the  largest,  but  shortest,  and  radiates  in  minute  branchea 
to  the  riglit  lobe,  while  the  left  after  the  same  manner  is 
distributed  to  the  left  lobe  of  the  liver. 

This  vein  is  accompanied  by  the  hepatic  artery.  Both 
proceed  from  the  centre  to  the  circumference  of  the  liver, 
and  both  are  enclosed  in  canals  termed  jK>r/a^  canals,  vrhich 
are  formed  of  the  sheaths  or  processes  from  the  capsule 
of  Qlisson.    Injection  shows  that  an  anastomosis  ocean 

Fio.  186  r«preseDltlb«TniDk  of  the  VeDa  Porta  wilhiti  root*  mod  bnoohM 
in  the  intettioM  and  liier.  a  a  Vaioi  from  lh«  intMtiiMi.  t  Trunk  of  rau 
portt.    e  <  firanche*  diitribul«4  id  the  Urer. 


between  the  branches  of  the  portal  and  those  of  the  hepatic 
veins,  aa  irell  &s  between  both  these  and  the  artery.  The 
eaplUaiy  termiuationB  of  the  vena  portarum  are  distributed 
■poQ  the  acini,  where  they  anastomose  freely  with  each 
other  and  with  the  hepatic  veins.  This  vein  furnishes  the 
blood  for  the  secretion  of  the  bile. 

The  voKB  amcB  h^MUoce,  or  the  h^mtte  veins,  commence 
in  the  acini,  from  the  capillary  terminations  of  the  hepatic 
artery  and  vena  portte,  which  successively  converge  into 
three  large  trunks,  greatly  exceeding,  in  size,  the  other 
TtmeU  of  the  liver.  Two  of  these  come  from  the  right  lobe, 
the  other  from  the  left,  and  enter  the  superior  cava,  just  as 
it  is  about  passing  through  the  diaphragm.  Just  below 
these  are  generally  seen  five  or  six,  and  sometimes  more, 
hectic  veins,  which  return  the  blood  from  the  lobnlua 
%>igelii  and  other  portions  of  the  liver. 

In  connection  with  these  vessels,  the  umbUuxd  vein  should 
be  mentioned.  This  vein  is  peculiar  to  the  fcetus,  and  car- 
ries the  blood  from  the  placenta  of  the  mother,  through 
the  nmbilical  opening  in  the  foetus,  to  the  transverse  fissure 
of  the  liver,  where  it  divides — one  branch  being  continuous 
with  the  vena  portai,  throughout  the  liver,  the  other  pro- 
ceeding backward,  in  the  posterior  part  of  the  umbilical 
flssnre,  to  join  the  ascending  cava.  This  is  the  ductve  ve- 
aottM.  After  birth,  both  the  umbilical  vein  and  ductus 
veposus  are  obliterated  and  become  ligamentous  cords. 
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This  duct  is  to  the  right  of  the  artery,  having  the  Tens 
portaB  hehind  and  between  the  two.  It  has  two  coata— the 
internal  is  mucoos,  and  the  external  fibrous.  The  use  of 
the  biliary  ducts  is  to  convey  the  bile,  after  its  secretion  in 
the  liver,  to  either  the  duodenum  or  the  gall  bladder. 

The  lymphaiica  are  numerous  and  arranged  into  a  8Qpe^ 
ficial  and  deep  set.  The  former  are  seen  beneath  the  peri- 
toneum, in  the  form  of  a  net-worL  The  latter  pass  ont 
of  the  liver,  at  its  transverse  fissure,  and  go  to  the  adjacent 
lymphatic  glands,  or  enter  the  thoracic  duct. 

The  nerves  come  from  the  solar  plexus,  and  accompany 
the  blood-vessels  into  the  liver.  Some  filaments  are  traced 
from  the  pneumogastric  and  phrenic. 

The  Acini. — This  element  is  best  seen  by  tearing  the 
liver,  when  it  presents  the  form  of  granules,  about  the  siie 
of  millet  seed,  which,  from  their  resemblance  to  the  seed  of 
the  grape,  were  called,  by  Malpighi,  acinu  Their  shape  is 
described  as  spheroidal,  or  polyhedral,  and  each  one  is  con- 
sidered a  perfect  miniature  of  the  entire  gland,  as  each  is 
composed  of  the  capillary  blood-vessels  of  the  liver,  with 
commencing  radicles  of  the  excretory  ducts  or  pori  biliariL 

MICRPSCOPIC  ANATOMT  OF  THE   UVER. 

The  observations  of  Mr.  Kiernan  are  generally  received 
as  the  most  accurate,  though  their  entire  correctness  has 
been  called  in  question  by  some  of  the  most  respectable 
anatomists.  According  to  this  gentleman,  the  acini  of 
Malpighi  should  be  called  lobiUeSy  as  they  contain  still 
smaller  granules,  which  he  calls  the  proper  acini,  and 
which  present  two  colors — a  brown  and  a  yellow,  termed 
the  cortical  and  medullary  portions. 

This  distinction,  however,  is  now  pretty  generally  aban- 
doned, the  structures  being  regarded  the  same,  and  the 
difference  in  colors  being  considered  as  due  to  the  higher 
vascularity  of  the  brown,  and  the  presence  of  bile  in  the 
origins  of  the  pori  biliarii  of  the  yellow. 

The  lobules  present  a  rounded  form  with  angular  pro- 
jections.   Each  has  a  base  which  rests  upon  a  hepatic  vein, 


Ike  aulhioMar,  (Fig  189,  B.)    The  base  enters  into  the 
eosBtitatioD  of  the  vails  of  the  sub-lobulBr  vein,  and  the 


the  minute  blanches  of  the  vena  portse,  hepatic  vein,  and 
hepatic  duct  ramifj. 

The  interior  of  the  lobule  has  its  centre  (Fig.  189,  A) 
occupied  hy  a  vein,  called  intra-lobvlar,  which  connects  it 
with  the  Bnb-Iobular  vetn.  The  intervals,  between  the  fis- 
mres  of  adjacent  lobnles,  are  called  interlobular  jUsurea ; 
and  the  spaces,  formed  by  the  apposition  of  several  lobules, 
are  called  iiUerlobvlar  spaces.  These  spaces  and  fissures 
are,  occupied  by  the  delicate  branches  of  the  portal  vein, 
hepatic  artery  and  duct,  termed  each  inlerlohdar,  and 
ibnned  from  the  plexuses  belonging  to  the  sheaths,  consti- 
tating  the  portal  canals,  which  are  hence  called  vaginal 
fUamaea.  From  the  interlobular,  branches  of  each  set  pro- 
ceed, and  enter  the  lobules,  forming  plexuses  in  each,  called 
bibiUar  venous,  and  lobular  biliary  plexuses. 

The  lobular  plexus  of  the  portal  vein  contains,  in  its 
meehee,  the  acini,  or  biliary  plexus,  and  is  traced  into  the 


and  shape,  contaioiug  bile  with  glohnlea  of  fat;  thus  pror- 
iag,  it  is  thought,  that  these  cells  are  the  real  secretiog 
Fio.  190.   A  agents  of  the  bile, 

and  that  from  these 
cells  it  is  coDTeyed 
into  the  pori  failiarii 
by  a  process  not  yet 
settled.  The  lirei 
is  developed  hy  a 
protrusion  from  the 
intestinal  canaL 

The  ffoU-hladder 
(Fig.  181)  is  »*<«■ 
ated  in  a  depres- 
sion upon  the  an- 
terior part  of  tha 
lover  surface  of  tho 
right  lobe  of  the 
liver,  and  is  a  reser- 
voir for  receiving 
the  bile.  Its  form 
is  conical;  its  larger 
portion,  or  fundta, 
projects  somewhat 
^  beyond  the  anterior 
,  edge  of  the  liver, 
and  looks  to  the 
right,  downward 
and  forward.  Iti 
3'       *  narrow  or  constrict- 

ed portion,  called  the  neck,  is  directed  upward  and  back- 

Fio.  190,  A  reprMenli  a  horiionlal  teclion  of  tbrM  LobuUi,  diiplajing  Um 
(wo  principal  ajBtemi  of  Blood-Tcueli.  1  1 1  Interlobular  vein*  in  the  ipacM. 
S  3  3  interlobular  Ttini  Id  the  fiuurea.  3  3  3  Lobular  Tenou*  plexui.  4  4  4 
Intralobular  brancbea  of  hepatic  Teini. 

FiQ.  190,  B  rapreaenti  the  Lobular  Biliarr  Plexui.  1  Two  lobulca.  3  S3 
Interlobular  ducts.  3  3  3  Interlobular  cellular  liieue.  4  4  Lobular  biliarj 
pi  ems  injected.  5  5  Intra-lobular  branchei  of  hepatic  Teln.  G  G  Central  poc 
tiom  of  lobule*  uniDJeciad. 
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vud  to  the  left,  irbere  it  becomes  somewhat  conrolated, 
and  ends  ia  a  tnbe,  called  the  cystic  duct,  about  an  inch 
and  a  half  long,  which  has  already  been  described  as  join- 
ing the  hepatic,  to  form  the  ductus  communis  <^wledochia, 
whoee  entrance  into  the  duodenum  has  already  been  traced. 

The  gall-bladder  has  three  coats.  The  first,  or  perilo- 
Mof,  is  partial,  covering  only  the  anterior  snrface*  the 
■econd  consists  of  condensed  cellular  structure,  and  is  called 
Qte^nvus;  while  the  third,  which  is  internal,  is  the  mu- 
KMiB  coat.  This  coat  presents  wrinkles  or  folds  which  take 
ft  tortuous  or  spiral  course,  and  have  between  them  nu- 
merous cells,  which  give  the  surface  of  this  coat  a  honey- 
comb appearance.  This  coat  Is  always  found  colored,  either 
/ellow  or  green,  from  the  bile. 

Blood^veaaels. — The  artery  of  the  gall-bladder,  the  cystic^ 
oomes  from  the  hepatic  Its  vein  goes  to  the  vena  portse. 
Ito  nerves  come  from  the  sympathetic.  Its  lymphatics 
■re  numerous,  and  unite  with  those  of  the  liver.  The  gall- 
liladder  is  developed  by  an  ofiset  from  the  hepatic  duct. 

Function  of  the  Liver. — The  office  of  this  viscus  is  clearly 
to  secrete  the  bile,  which  secretion  is  found  to  occur  in  the 
lobules  or  acini,  from  the  blood  of  the  portal  vein. 

The  bile  Is  a  viscid  fluid,  of  a  yellow  or  greenish  yellow 
color,  and  a  very  bitter  taste.  It  is  said  to  consist  of  ckole- 
tterine,  which  is  a  white,  fatty,  crystallizable  substance,  re- 
sembling  spermaceti;    dioleic   acid,   which   is   a  peculiar 
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increased  secretion  from  the  mncous  follicles ;  and  fourth, 
the  liver  is  regarded  as  the  only  organ  for  depurating  the 
hlood  of  its  superfluous  hydro-carbon,  in  the  foetal  state  or 
before  respiration  is  established.* 

THE  PANCREAS,   (ft<H  X^^H*  all  flcsh.) 

This  gland  is  next  in  importance  to  the  liver,  from  the 

assistance  it  renders  in  completing  the  digestive  proceaSi 

the  formation  of  the  chyle. 

It  is  situated  in  the  posterior  epigastric  region,  behind  the 

Fig.  191.  stomach,  and  in  front  of 

the  spine,  the  lesser  mus- 
cle of  the  diaphragm,  the 
aorta,    ascending  vena 
»  ^  •    cava,  and  superior  mes- 

'-^^^^  enteric  artery,   and  be- 

tween the  two  laminaa  of  the  mesocolon.  Its  direction  is 
across  the  body,  transversely  from  the  spleen  on  the  lef^ 
with  which  it  is  connected,  to  the  curvature  of  the  duode- 

Fio.  191  represents  the  Pancreas.  1  Head  of  the  pancreas.  2  Neck.  S 
Body.    4  Tail.    5  Pancreatic  duct. 

*  In  addition  to  these  functions,  M.  Bernard  adds  those  of  "  soiifict/icafioii  ttd 
tqykxlxbrium,*^  His  recent  experiments  seem  to  show  that  the  Lirer  fonM 
sugar,  fibrin,  and  fat ;  that  these  three  substances  contribute  to  establish  the 
equilibrium  in  the  blood,  and  that  no  matter  what  the  aliment  is,  the  liyer  hta 
the  power  to  transform  it  into  material  fit  for  nutrition.  Thus  the  compositioo 
of  the  blood  is  preserred  in  its  proportionate  number  of  regular,  healthy  eW- 
ments ;  for  the  sugar,  fibrin,  and  fat,  being  thus  furnished,  restore  to  the  bkxid 
again  those  substances  which  it  is  continually  losing,  and  thus  preserve  the 
blood  in  a  state  of  health.  In  a  chemical  point  of  yiew,  the  liyer  is  considered 
an  organ  of  sangut^icatton. 

But  the  liyer  is  also  regarded  as  regulating  the  equ,i]Uhrxum  of  the  circula- 
tion. Thus,  in  camiverous  animals  there  is  less  fat  secreted  by  this  orgtDy 
because  there  is  more  taken,  already  formed,  as  aliment.  In  the  herbiTeroot 
class,  where  there  is  much  saccharine  matter  consumed,  the  lirer  forms  leia 
sugar;  and  the  less  fibrin  the  stomach  digests,  the  more  it  is  found  the 
lirer  contains.  Consequently  in  man,  whose  diet  is  so  rariable,  the  blood  wiU 
be  furnished,  by  the  liver,  with  that  element  in  the  largest  proportion,  which  is 
found  most  deficient  in  his  aliment,  thus  making  this  organ  a  balancing  organ, 
or  organ  of  tquilihrium.  From  American  Journal  Medical  Sciences,  October, 
1851. 
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anm  on  the  right,  (Pig.  180,)  where  it  is  cloaely  attached, 
and  from  which  it  is  often  with  difficulty  separated.  Its 
ybrm  is  somewhat  of  a  parallelogram,  ahout  seven  inches  ia 
length,  and  two  in  breadth.  Its  color  is  of  a  light  gray,  or 
pink.  Its  atructjtre  resembles  that  of  the  salivary  glauds,  so 
mnch  so  that  it  is  called  the  abdominal  salivary  gland.  It 
belongs  to  the  conglomerate  class  of  glands,  and  consists  of 
loboles  of  various  size,  which  are  resolvable  into  still  smaller 
bodies  or  granules,  all  of  which  are  connected  by  cellular  tis- 
sue, with  their  interstices  occupied  by  blood-vessels.  This 
gland  has  no  proper  peritoneal  coat,  nor  investing  tunic, 
unless  the  lamina  of  condensed  cellular  membrane  which 
mrronnds  it,  be  considered  as  such. 

Its  arteries  come  from  the  splenic,  which  courses  the  upper 
margin.  Its  veins  enter  the  splenic,  and  thence  the  vena 
portte.     Its  nerves  are  from  the  solar  plexus. 

Its  excretory  dud,  called  the  ductus  Wirswngii,  is  seen  by 
■oraping  off  some  of  the  surface  of  the  gland  about  its  cen- 
tre, and  is  traced  as  a  remarkably  white  and  thin  tube, 
extending  from  the  left  extremity  or  tail  of  the  gland,  to 
tia  right  or  head.  Here  it  increases  in  size,  and  is  somo- 
times  joined  by  a  duct  from  the  lesser  pancreas,  which  is  only 
an  enlargement  of  the  head.  This  duct,  just  before  entering 
the  duodenum,  joins  the  ductus  communis,  though  it  is  not 
imfreq^nently  seen  to  enter  separately.  It  arises  by  fine 
radicles  from  the  granular  masses,  constituting  the  lobules. 
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settled,  by  the  recent  experiments  of  M.  Bernard.*  The 
following  is  given  by  Fro£  March  as  the  substance  of  those 
experiments,  at  which  he  was  present :  ^^  Pancreatic  juioe, 
when  collected  from  a  living  animal  (a  dog  for  example) 
by  means  of  a  fistula  artificially  established,  has  clearly 
identically  the  same  physical  character  as  the  saliva,  being 
limpid,  colorless,  slightly  ropy,  and  rather  heavier  than 
water.  It  is  constantly  alkaline,  and  is  coagulable  by  heat 
and  strong  acids,  owing  to  the  presence  of  albumen.  The 
saliva  is  slightly  alkaline  when  collected  pure,  but  never 
coagulable  by  heat  or  acids.  When  the  pancreatic  juice  is 
put  in  contact  with  azotised  aliments,  as  fibrin,  albumen, 
and  gelatine,  there  is  no  effect  produced.  Putrefaction  oc- 
curs in  time,  but  no  digestion.  When  applied  to  farina- 
ceous substances,  they  are  changed  into  sugar,  which  is  ab- 
sorbable." Thus  far,  he  states,  is  known.  But  it  was  not 
known  before  the  discovery  of  M.  Bernard,  "  that  when  this 
fluid,  the  pancreatic,  is  put  in  contact  with  fatty  substances 
of  every  nature,  as  oils,  animal  fats,  butter,  &c.,  they  are 
quickly  digested  or  decomposed^  and  reduced  to  a  state  in 
which  they  may  be  absorbed  into  the  circulation.  This 
property  is  peculiar  to  the  pancreatic  juice,  not  being  pos- 
sessed by  the  saliva,  gastric  juice,  bile,  serum,  nor  any  other 
fluid  of  the  animal  economy.  The  first  effect  produced 
when  you  put  the  pancreatic  fluid  in  contact  with  the  oil, 
or  any  fatty  substance,  is  to  form  an  intimate  emulsion, 
which  will  not  separate  on  standing.  If  you  agitate  oil 
with  saliva,  gastric  juice,  serum  or  pure  bile,  or  any  other 
animal  fluid,  the  mixture  separates  when  in  repose."t 

The  great  office  of  the  pancreatic  fluid  then,  in  changing 
the  chyme  into  chyle,  seems  to  be  to  dissolve  and  hold  in 
solution  its  fatty  matters,  that  they  may  be  capable  of 
absorption.    M.  Bernard  also  states,  as  an  established  fact, 

*  The  facts  stated  above  are  taken  from  the  first  number,  Vol.  Ist,  of  the 
**  Ohio  Medical  and  Surgical  Journal,"  for  September,  1846. 

t  Frerichs  contradicts  Bemard^s  statements  on  this  point,  but  he  has  manifestlj 
misunderstood  them.  The  result  of  the  experiments  made  by  him,  Bidder* 
Schmidt  and  Lenz,  has  been  rather  a  modification  than  a  refutation  of  hii 
▼lews.    For  a  brief  account  of  these  results,  see  "  Dental  Chemistry,*'  p.  144. 


sed 


"  that  tbe  union  of  the  bile  and  pancreatic  fluid  prodnces  a 
new  and  distinct  fluid,  having,  in  addition  to  the  peculiar 
properties  of  these  two  fluids,  another  superadded,  that  of 
digesting  azotieed  substances,  or,  in  other  words,  having  the 
properties  of  the  gastric  juice." 

THE  SPLEEN,  (ofA^.  Hen.) 
The  spleen  (Pig.  180)  is  situated  in  the  posterior  part  of 
the  left  hypochondriac  region,  having  the  diaphragm  above, 
and  the  colon  and  kidney  below,  and  tbe  stomach  and  pan- 
creas upon  its  right.  Its  shape  resembles  an  oval,  cut  in 
the  long  direction.  Its  color  varies,  though  most  generally 
it  18  a  deep  blue  or  pnrple.  Its  sixe  also  varies,  being  from 
taax  to  five  inches  long,  and  from  two  to  three  inches  wide. 
It  is  convex  towards  the  ribs,  and  concave  towards  the 
stomach.  In  this  concavity  there  is  a  depression  called 
jUZum  lienis,  in  which  the  blood-vessels  and  nerves  enter  and 
pass  out  Sometimes  there  are  several  spleens,  in  which 
ease  the  superfluous  ones  are  said  to  be  not  larger  than  nut- 
m^s. 

Stracture. — This  organ  (Fig.  192)  has  two  coats,  serous 

KoA^yrous.    The  serous  is  a  reflection  from  the  peritoneum, 

Fib.  199.       ^^^  gives  it  a  complete  investment,  except 

whoi'e  the  vessels  enter.    This  coat  attaches 

the  spleen  to  several  organs,  as  the  stomach, 

;olon,and(liaphragm,  by  its  reflections,  called 
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vessels  in  their  distribution  tliroagh  this  organ.  The  cells 
are  filled  with  a  bloody  pulp,  of  a  grumous  character,  in 
which  the  microscope  detects  a  number  of  small  oval  corpus- 
cles, of  a  reddish  color,  and  about  the  size  of  the  red 
globules  of  blood.  The  spleen  contains  also  some  small 
bodies,  called  after  Malpighi,  which  are  described  as  being 
about  the  third  of  a  line  in  diameter,  and  consisting  of  con- 
voluted blood-vessels  and  lymphatics,  connected  by  elastic 
tissue,  and  resembling  minute  lymphatic  glands.  They  are 
said  to  contain  lymph  of  the  color  of  milk. 

Blood-vessels. — The  splenic  artery^  the  largest  branch  of 
the  coeliac,  takes  a  tortuous  course  along  the  superior  mar^ 
gin  of  the  pancreas,  and  enters  the  hilum  of  the  spleen  by 
five  or  six  branches,  which  ramify  minutely  throughoat 
its  substance.  Injections  have  shown  that  the  difierent 
branches  do  not  anastomose^  hence  each  branch  is  regarded 
as  having  an  independent  function,  and  the  spleen  as  conr 
sisting  really  of  several  organs  like  the  conglomerate  glandsi 
The  veins  are  numerous,  having  thin  coats,  and  presenting 
enlargements,  which  are  compared  to  the  corpus  cavernosum 
penis.  These  differ  from  the  arteries  by  anastomosing 
freely  with  each  other,  and  unite  to  form  the  splenic  vein,  a 
very  large  trunk,  which  is  one  of  the  principal  roots  of  the 
vena  porta?.  This  vein,  like  the  rest  of  the  portal  veins,  is 
without  valves. 

The  nerves  come  from  the  solar  plexus  and  accompany 
the  artery.  The  lymphatics  are  superficial  and  deep,  and 
go  to  glands  at  the  hilum. 

Function, — The  use  of  this  organ  is  unknown,  but,  not- 
withstanding this,  there  is  no  scarcity  of  speculations  about 
the  matter.  The  most  generally  received  theory  is,  that  it 
serves  as  a  reservoir  or  diverticulum,  when  the  abdominal 
organs  are  threatened  by  undue  congestion  of  the  portal 
system. 

SECTION  III. 
ORGANS  OF  ABSORPTION  OF  THB  TRUNK. 

The  organs  of  absorption  naturally  follow,  in  the  physi- 
ological arrangement,  those  of  digestion;  for  while  it  is 
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the  office  of  the  latter  to  oonrert  the  crade  aliment  into 
diTme  and  chyle,  it  is  the  husiness  of  a  portion  of  the  for- 
met  to  take  up  this  chyle,  thus  prepared  for  the  nntrition 
of  the  hodj,  and  introduce  it  into  the  circulation,  whence 
it  is  conducted,  along  with  the  hlood,  to  the  lungs,  where 
it  receives  its  final  and  finishing  stroke  as  blood,  to  he  now 
taken  up,  hj  the  organs  of  circulation,  and  distributed 
diroQghout  the  system  for  the  support  of  every  part 

The  organs  of  absorption  comprise  three  sets  of  struo- 
toies — ^the  iact&ila,  lymphatice,  and  lymphaiic  or  absorbent 
gbmda. 

Under  the  head  of  glandular  tissue,  some  general  re- 
marks are  made  npon  the  absorbent  system.  The  lacteals 
(Fig.  182)  and  lymphatics  are  regarded  ai  parts  essentially 
of  the  same  system  of  veasels,  though  having  different 
names.  The  structure  of  both  is  the  same,  consisting  each 
of  two  coats — an  external,  which  is  regarded  as  fibrous  by 
HBoe,  and  muscular  by  others ;  and  an  internal,  which  is 
Tery  delicate  and  transparent,  resembling  that  of  the  veins. 
A  middle  coat  is  also  spoken  of,  which  is  thin^  as  in  the 
veins,  but  destitute  of  the  elastic  lamina.  Like  the  veins, 
the  internal  coat  of  the  ahsorbenta  presents  numerous  folds 
oonstitating  valves.  These  valves  are  of  semilunar  shape, 
and  arranged  in  pairs,  giving  the  vessels  containing  them 
a  braided  or  knotted  appearance,  (Fig.  18.)  These  valves 
prevent  the  retrograding  of  the  chyle  and  lymph.    The 
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rant  to  an  almond,  and  mostly  of  an  oval  or  round  form. 
Their  consistence  is  firm,  each  being  surrounded  with  a 
fibrous  capsule.    They  generally  run  in  chains  or  clusters. 

The  division  of  the  absorbents  into  lacteals  and  lymphai' 
ics,  is  founded  on  the  color  of  the  respective  fluids ;  the  chyle 
of  the  lacteals  resembling  milk,  while  the  lymph  of  the  ab* 
sorbents  looks  like  serum  or  water. 

The  lacteals  are  limited  to  the  abdomen,  and  have  their 
origin  in  the  numerous  villi  of  the  small  intestine,  espe- 
cially its  upper  portion,  which  converge  to  the  mesenteric 
glands,  through  which  they  pass,  and  thence  proceed,  after 
being  reduced  to  one  or  more  trunks,  along  the  superior 
mesenteric  artery  to  its  root,  where  they  enter  the  thorade 
duct  The  mesenteric  glands  are  situated  between  the  lanh 
inPB  of  the  mesentery,  and  are  estimated  at  about  one  or  two 
hundred  in  number. 

The  lymphatics  are  found  in  every  part  of  the  body,  ex- 
cept the  interior  of  the  brain,  spinal  cord,  cartilages,  ten- 
dons, and  ligaments,  and  though  they  are  not  as  yet 
demonstrable  in  these  parts,  there  is,  nevertheless,  the 
strongest  reason,  from  analogy,  for  believing  that  they 
exist  there.  Their  function  is  to  absorb  from  every  tissue 
all  the  particles  of  matter  that  have  become  efiete^  uselesSy 
and  as  it  were,  worn  out,  and  to  conduct  these  into  the 
thoracic  duct,  there  to  mingle  with  the  chyle  from  the  lac- 
teals, and  thence  into  the  circulation,  or  as  in  the  right 
head  and  neck,  and  right  upper  extremity,  to  go  more  di- 
rectly into  the  venous  system.  The  lymph  then,  like  the 
chyle,  is  carried  into  the  venous  circulation,  is  mingled 
with  the  venous  blood,  and  conducted  to  the  lungs,  where 
the  purification  and  conversion  into  arterial  blood  occurs, 
so  that  it  is  fitted  to  enter  the  system,  and  perform  the 
same  office  of  nutrition  as  before. 

THE  LTMPHATICS  AND  GLANDS  OF  THE  STOMACH. 

The  lymphatics  of  the  stomach  are  superficial  and  deep . 
The  former  present  a  plexiform  arrangement  beneath  the 
peritoneum ;  the  latter,  a  similar  appearance  in  the  mucous 
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Coat,  converging  from  different  directions,  thus  accompanT* 
the  epiploic  and  coronary  Teesels  to  tlie  glands,  along  the 
greater  and  lesser  cnrrature  of  the  stomach,  amounting  to 
oght  or  ten  in  number,  through  which  they  pass,  and 
thence  proceed  to  the  thoracic  duct.  Some  are  seen  going 
to  the  glands  of  the  spleen,  and  others  to  those  ahout  the 
pylorus. 

LYMPHATICS  AKD  OLUfDS  OF  THE  INTEBTINIS. 

The  lymphatics  of  the  small  intestine,  like  those  of  the 
■tomacfa,  are  auper^al  and  de(p,  the  former  being  situated 
beneath  the  peritoneum,  the  deep  in  the  mucous  coat,  or 
between  the  latter  and  the  muscular.  Both  sets  enter  the 
mesenteric  glands,  and  go,  as  stated,  to  the  thoracic  duct. 

The  lymphatics  of  the  large  intestine  are  not  so  numerous 
aa  those  of  the  small.  They  have  a  like  division  into  super- 
ficial and  deep,  and  also  follow  the  course  of  the  blood-ves- 
kIs.  Those  of  the  ascending  and  traosverse  colon  unite 
with  the  lymphatics  of  the  mesentery;  while  those  of  the 
descending  colon  and  sigmoid  flexure  enter  the  lumbar 
glands.  The  lymphatics  of  the  rectum  do  not  all  go  to 
the  lumbar  glands — part  of  them  enter  the  hypogastric 
The  lumbar  glands  are  very  numerous,  and  found  along  the 
coarse  of  the  common  iliac  arteries,  continuous  with  the 
pelvic  chain,  also  around  the  aorta,  ascending  cava,  on  each 
aide  of  the  bodies  of  the  lumbar  vertebrre,  and,  in  fact, 
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jected  from  any  of  the  largQ  trunks,  by  the  yielding  of 
the  valves.  The  superficial  set  are  found  all  over  the 
convex  and  concave  surfaces  of  the  liver,  pursuing  ^- 
ferent  directions.  On  the  convex  surface  some  are  seen 
to  enter  the  suspensory  ligament  and  pass  through  the 
diaphragm  to  the  glands  in  the  anterior  mediastinum; 
others  go  to  the  horizontal,  thence  to  the  transverse  fissure, 
and  on  to  the  glands  of  the  omentum  minus  and  pylorus; 
while  others  are  seen  to  accompany  the  vena  cava  into  the 
chest,  and  enter  the  thoracic  duct.  On  the  concave  surface 
of  the  liver  they  are  equally  numerous,  some  passing  to 
the  lesser  omentum,  and  others  to  the  superior  lumbar  and 
inferior  intercostal  glands.  A  distinct  plexus  is  seen 
around  the  gall-bladder. 

The  deep  lymphatics  of  the  liver  take  the  course  of  the 
portal  vessels  and  biliary  ducts,  and  pass  to  the  glands  of 
the  lesser  omentum,  and  thence  back  to  the  spine  to  enter 
the  thoracic  duct.  The  lymphatic  glands  of  the  liver  are 
found  along  the  hepatic  vessels,  and  continuous  with  those 
on  the  cceliac  artery. 

The  Lymphatics  of  the  Pancreas  and  Spleen  pass  to  the 
glands  along  the  splenic  artery,  and  finally  terminate  in 
the  thoracic  duct. 

The  lymphatics  of  the  abdominal  parictes  follow  the  course 
of  the  epigastric,  ilio-lumbar,  circumflexa  ilii,  and  lumbar 
arteries,  and  go  to  the  iliac  and  lumbar  glands.  Those  of 
the  diaphragm  join  the  intercostal  and  internal  mammary. 

THE  LYMPHATICS  AND  GLANDS  OP  THE  CHEST. 

The  lymphatics  of  the  chest  are  divided  into  the  parietal 
and  visceral.  The  former  pursue  the  course  of  the  thoracic, 
internal  mammary,  and  intercostal  vessels,  and  go  to  the 
axillary,  inferior  cervical,  and  intercostal  glands. 

The  visceral  lymphatics  belong  to  the  lungs,  the  heart, 
and  thymus  gland. 

Those  of  the  lungs  are  superficial  and  deep.  The  former 
are  spread  as  a  net-work  over  the  pulmonary  surface  be- 
neath the  pleura,  and  proceed  to  the  root  of  the  lungs  to 
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mter  the  bronchial  glands.  The  deep-seated  take  the 
eourae  of  the  bronchial  veeselfl  and  tnbeSj  and  also  go 
to  the  bronchial  glands,  and  the  thoracic  duct,  and 
aome  to  the  right  lymphatic  duct  at  the  base  of  the 
neck. 

The  It/mpkatics  of  the  heart  accompany  the  coronary  ves- 
sdfl  and  proceed  to  the  bronchial  glands,  and  thence  to 
the  left  thoracic  ducL 

The  lymphatics  of  the  thymus  gland,  go  to  the  bronchial 
glands ;  and  those  of  the  cesophagns,  ivhich  are  found 
to  be  very  numerous,  so  much  so  as  to  form  a  continued 
plexus  around  its  whole  extent,  also  enter  the  bronchial 
glands. 

TJie  lymphatic  glands  of  the  chest  are  also  parietal  and 
TOceral.  The  former  are  found  near  the  heads  of  the  ribs, 
between  the  intercostal  spaces,  posterior  to  the  sternum, 
along  the  internal  mammary  vessels,  a  few  in  the  anterior 
mediastinum  reaching  from  the  diaphragm  to  the  neck, 
and  a  chain  of  them  along  the  oesophagus  and  aorta  in  the 
posterior  mediastinum. 

The  visceral  glands  are  the  bronchial  or  pulmonary, 
which  are  situated  about  the  root  of  the  trachea  at  its  di- 
vision, and  pursue  the  course  of  the  bronchia  for  some  dis- 
tance into  the  structure  of  the  lungs.  They  are  numerous 
and  large,  and  are  estimated  at  from  ten  to  twenty  in 
nnmber.     Their  most  striking  peculiarity  is  their  color, 


696  oRaANS  OF  thb  chebt. 

The  right  lymphatic  duct  receives  the  lymphatics  of  ths 
right  side  of  the  chest,  right  lung,  right  diaphragm,  righi 
upper  extremity,  right  neck,  and  head,  is  about  an  inch  in 
length,  and  enters  the  angle  formed  by  the  junction  of  tha 
right  subclavian  and  internal  jugular  veins. 

This  is  the  most  common  disposition  of  the  two  thoraciB 
ducts,  but  there  occasionally  occur  varieties  in  their  origin, 
course,  and  termination. 


CHAPTER  IV. 

THE.ORGANS  OF  THE  TRUNK. 

THIRD     DIVISION. 
ORGANS  OF  THE  CHEST. 

In  the  physiological  order  these  organs  are  divided  into 
the  organs  of  respiration,  and  the  organs  of  circulation. 

GENERAL  OBSERVATIONS  ON  THB  CHEST. 

The  cavity  of  the  chest  or  thorax  occupies  an  inter- 
mediate situation  and  size,  in  comparison  with  the  other 
two  great  cavities  of  the  trunk,  the  cranial  and  abdom- 
inal, and  intermediate  also  in  relation  to  the  structure  of 
its  walls ;  for  while  those  of  the  abdomen  consist  in  great 
measure  of  soft  parts,  and  those  of  the  head  of  a  hard  and 
complete  bony  case,  the  walls  of  the  thorax,  on  the  other 
hand,  combine  the  properties  of  both,  in  consisting  of  hard 
and  soft  parts  in  nearly  equal  proportions,  and  thus  har- 
moniously blending  the  fixed  and  dilatable  conditions  of 
each. 

Some  general  remarks  have  already  been  made  under  the 
head  of  passive  organs  of  the  trunk,  where  it  was  stated 
that  the  thoracic  cavity  presented  the  form  of  a  truncated 
cone,  with  the  apex  above  and  base  below,  flattened  before 
and  behind,  and  convex  at  the  sides;  that  its  form  and 
diameters  are  liable  to  variation  both  from  disease  and 
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mechanical  applianceB,  and  that  its  appearance  is  very 
different  when  viewed  after  having  the  upper  extremities 
detached.  In  this  condition,  with  the  arms  removed,  the 
chest  looks  larger,  as  it  really  is,  helow  than  above,  while 
m  the  living  state,  or  with  the  bony  shoulder  and  arms  ap- 
pended to  the  skeleton,  this  cavity  looks  larger  above  than 
below,  which  it  is  not  The  chest  is  bounded,  as  stated,  by 
the  sternum  and  costal  cartilages  in  front,  by  the  dorsal 
▼ertebrte  behind,  the  diaphragm  below,  the  ribs  and  the  in- 
tercostal muscles  laterally,  and  the  superior  opening  of  this 
cavity,  which  is  occupied  by  the  passage  through  it  of  the 
trachea,  cesophagus,  muscleB,  vessels,  nerves,  and  cellular 
tissue,  above.  It  is  also  lined  by  a  serous  membrane,  which 
is  reflected  from  its  interior  walls  over  the  lungs  and  peri- 
cardium, called  the  pleura.  All  these  parts  have  been  de- 
■cribed  elsewhere,  except  the  muscles  on  the  anterior  walla 
of  the  chest  and  pleura,  which  we  shall  now  proceed  to 
notice. 

SECTION  I. 

MUSCLES  OF  THE  CHEST. 

XHaaection. — Make  an  incision  through  the  integuments 
from  the  upper  edge  of  the  sternum  along  the  median  line  to 
the  xiphoid  cartilage.  From  the  upper  end  of  this  incisioa 
carry  a  second  along  the  clavicle  to  the  acromion  process, 
and  from  its  lower  end  a  third  along  the  lower  margin  of 
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terior  surface  of  the  sternum,  the  whole  length  of  its  two 
upper  bones,  meeting  its  fellow  tendon  of  the  opposite  side 
along  the  median  line,  where  thej  decussate,  and  thus 
cover  the  sternum  with  a  kind  of  aponeurosis.     We  have, 
however,  several  times  seen   the  sternal   origin  of  this 
muscle   entirely  fleshy,   and   meeting   its  fellow   in  the 
same  way  along  the  median  line.    It  also  has  a  fleshy 
origin  from  the  fifth  and  sixth  ribs,  sometimes  also  from 
the  third  and  fourth,  and  a  slip,  sometimes  fleshy  and 
sometimes  aponeurotic,  is  seen  to  connect  the  lower  portion 
of  the  costal  portion  with  the  upper  tendon  of  the  external 
oblique  or  rectus  muscle.    From  these  several  origins  the 
fibres  pursue  dififerent  directions,  the  clavicular  descend,  the 
sternal  run  horizontally,  and  the  costal  ascend — the  whole 
uniting  into  one  broad,  thin  tendon,  which  is  inserted  into 
the  anterior  edge  of  the  bicipital  groove.     At  the  axilla 
the  muscle  is  folded  inward,  presenting  a  thick,  rounded 
margin,  and  at  its  insertion  the  clavicular  portion  is  seen 
to  descend  lower  than  the  sternal,  thus  producing  a  decus- 
sation of  its  tendinous  fibres. 

Function, — To  draw  the  arm  inward  and  forward  upon 
the  chest.  If  the  arms  be  fixed,  this  muscle  can  elevate 
the  ribs,  and  thus  aid  in  inspiration.  If  the  arm  be  raised, 
the  costal  portion  can  draw  it  down  ;  and  by  the  action  of 
both  muscles  the  arms  are  folded  upon  the  chest. 

The  Pectoralia  Minor  (Fig.  167)  is  triangular  in  shape, 
and  seen  by  raising  the  last  from  its  origin,  and  turning 
it  over  towards  the  humerus.  It  arises  by  thin  tendin- 
ous digitations  from  the  third,  fourth,  and  fifth  ribs  at 
their  superior  margins,  proceeds  obliquely  upward  and 
outward,  and  is  inserted  by  a  short,  flat  tendon  into  the 
inner  face  of  the  coracoid  process  of  the  scapula. 

Function, — To  draw  the  shoulder  inward,  downward,  t*nd 
forward,  and  to  assist  the  great  pectoral  in  inspiration,  by 
raising  the  ribs,  when  the  scapula  and  arm  are  fixed. 

SerrcUus  Major  Anticus,  called  also  Serratus  Ma^us,  (Fig* 
193.) — This  muscle  is  distinctly  brought  to  view  by  raising 
both  pectoral  muscles,  detaching  the  clavicle  from  the  ster- 
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nam,  and  throving  the  whole  back  towards  the  spiae.  It 
will  then  be  seen  an  a  thin,  broad  muHcle,  covering  the  sides 
of  the  chest,  and  situated  between  the  riba  and  the 
•eapnla 

It  ariaea  from  the  eight  or  nine  upper  ribs,  by  as  many 
fieahy  digitations.  Tfae  five  lower  interlock  with  the  ex- 
temal  oblique  muscle,  the  npper  one  is  short,  thick,  some- 
what square,  and  is  thought  to  resemble  a  distinct  mus- 
cle. Its  fibres  converge  Fta.  193. 
and  are  inaerted  into  th 
whole  base  of  the  scap- 
ula. 

Function. — To  draw 
the  shoulder  forward, 
and  when  the  scapula 
is  fixed  it  can  draw  the 
ribs  outward,  and  aid 
in  inspiration.  f< 

The  inleroostales  (Fig. 
193)  occupy  the  spaces '' N 
between  the  ribs,  are 
twenty-two  in  number, 
and  divided  into  an  ex- 
ternal and  internal  set 
The  external  arise  from 
the  transverse  proceBses 
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being  filled  by  aponeurosis.  The  internal  arise  from  the 
sternum  and  inferior  margin  of  each  cartilage  and  rib, 
descend  backward,  decussating  the  external,  and  are  in- 
serted into  the  superior  margin  of  the  cartilage  and  rib 
below,  as  far  back  as  the  angles  of  the  ribs.  These  two 
sets  are  separated  by  the  intercostal  vessels  and  nerves. 

Function, — To  raise  the  ribs,  and  enlarge  the  chest  in 
inspiration,  the  first  rib  being  first  fixed  by  the  scaleni. 

The  subdavius  arises  tendinous  from  the  cartilage  of  tbe 
first  rib,  forms  a  small  round  muscle,  situated  immediately 
beneath  the  clavicle,  and  is  inserted  into  the  exterior 
half  of  this  bone,  as  far  back  as  the  ligament  connecting 
the  coracoid  process  and  clavicle. 

Function, — To  draw  the  clavicle  and  shoulder  down- 
ward. 

The  triangularis  sterni  arises  from  the  posterior  surface 
and  edge  of  the  ensiform  cartilage  and  lower  part  of  the 
sternum.  Its  fibres  run  obliquely  outward  and  upward, 
to  be  inserted  by  fleshy  and  tendinous  digitations  into  the 
cartilages  of  the  third,  fourth,  fifth,  and  sixth,  and  some- 
times as  high  as  the  second  rib. 

Function, — To  draw  the  ribs  down  and  aid  in  expiration. 

Situated  upon  the  anterior  lateral  regions  of  the  chest 
are  the  two  mammce  or  breasts.  These  are  glandular  or- 
gans, and  belong  to  the  conglomerate  order.  They  rest 
upon  the  great  pectoral  muscles,  and  between  the  third 
and  seventh  ribs.  The  skin  over  the  breast  is  thin,  smooth, 
and  soft,  and  in  the  virgin,  of  a  rather  pale,  inclined  to  a 
bluish  tint.  In  those  who  have  borne  children,  and  are  ad- 
vanced in  life,  the  skin  loses  its  smoothness  and  becomes 
wrinkled,  more  uneven,  and  of  a  darker  color.  About  the 
centre  of  the  gland  the  nipple  is  seen,  which  may  be  either 
long  or  short,  sometimes  so  short  that  with  difficulty  the 
child  takes  hold  of  it.  It  consists  of  the  lactiferous  or  milk 
ducts  connected  by  cellular  tissue.  It  presents  the  form  of 
a  cone  in  the  virgin,  while  it  has  a  flattened,  cribriform 
appearance  in  one  giving  suck.  It  is  capable  of  erection, 
and  is  thought  by  some  to  have  the  erectile  tissue,  while 
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others  think  it  does  sot  possess  that  epongy,  carernoiu 
chaiBcter  of  the  true  erectile,  but  resembles  more  the 
dartoid  structure.  It  is  surrounded  by  an  areola,  which  ia 
of  a  rose  color  in  the  virgin,  and  in  the  pregnant  or  lactat- 
ing  female  hecomes  of  a  dark  brown.  Both  the  nipple  and 
areola  present  over  their  surface  numerous  small  tubercles, 
lebaceona  follicles,  and  nervous  papillas.  Each  tuberclo 
presents  near  its  apex  three  or  more  foramina,  which  are 
the  openings  of  the  excretory  ducts  from  the  gland  com- 
posing the  tubercle,  and  whose  secretion,  it  is  believed,  is 
designed  to  protect  the  nipple  from  excoriation,  while  there 
■re  some  who  regard  these  tubercles  as  lactescent.  Be- 
neath the  skin  and  front  surface  of  the  mamma  an  abund- 
ance of  cellular  tissue  intermixed  with  globules  of  fat  is 
seen,  which  makes  the  volume  of  the  gland  appear  much 
larger  than  it  really  is. 

Structure. — The  mammary  gland  is  surrounded  by  a  cap- 
sole  of  cellular  membrane,  which  sends  down  processes 
into  its  substance,  separating  and  connecting  its  different 
parts.  It  consists  of  lobes  which  are  divided  into  lobules, 
and  these  again  into  grannies,  about  the  size  of  millet 
seed,  which,  under  the  microscope,  are  found  to  contain 
TCfiicles.  (Fig.  17.)  The  lobules  give  the  exterior  surface  of 
the  gland  a  very  uneven  appearance,  from  being  separated 
at  different  depths,  by  irregular  fossie  which  are  filled  with 
adipose  and  cellular  tissue.    From  the  vesicles  of  the  sev- 
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selves,  thus  forming  Talves  to  prevent  the  escape  of  the 
milk  when  not  needed.  These  ducta,  however,  have  no  tme 
valves,  and  injection  shows  them  to  have  no  communicatian 
with  each  other. 

The  interior  of  the  mammary  gland,  when  a  section  ii 
made,  presents  a  white,  fibrous  appearance,  in  which  tlw 
granular  arrangement  is  not  bo  distinct,  unless  the  ex- 
amination, it  is  remarked,  he  made  during  lactation. 
The  artertea  supplying  this  gland  come  from  the  thon- 
Fib.  19*.  c'*^.  *^e  intercostals,  and  inter- 

nal mammary.  The  veins  m 
superficial  and  deep — the  lat- 
ter accompanying  the  arteries. 
The  nerves  are  derived  from 
the  brachial  plexus  and  iqter- 
costals. 

The  lymphaiica  of  the  msmmn 
are  numerous,  some  of  wliich  are 
traced  to  the  glands  of  the  ax- 
illa, others  pass  through  the  intercostal  spaces  into  the  an- 
terior mediastinum,  to  the  lymphatic  glands  in  this  sitna- 
tion ;  while  others  accompany  the  intercostal  vessels  to  the 
posterior  mediastinum,  or  enter  directly  the  thoracic  dncL 
Function. — To  secrete  the  milk  designed  for  the  nonrish- 
ment  of  the  infant  The  closest  sympathy  exists  between 
the  mammea  and  the  vierua. 

THE  PLEURA,   (Fig.   195.) 

The  plcurie  form  the  interior  lining  and  complete  the 
walls  of  the  chest  They  are  two  in  number  and  consist  of 
complete  sacs  without  any  opening,  and  are  reflected  from 
the  walls  upon  the  viscera  which  they  enclose.  The  organs, 
however,  are  all  on  the  outside  and  none  within  the  plea- 
ral  cavity.  Each  pleura  is  one  continuous  membrane,  and 
'can  be  traced  throughout  its  whole  extent  That  portion 
covering  the  walls  is  called  pleura  parielafis  or  coatalia, 
and   that  covering    the    lungs,  pleura  ptdmonalis.     The 

rio.  194  repreiepU  the  Lactiferoui  Ducti. 


ZHB  nsDEA.  60S 

fam  of  each  pleura  is  conical,  the  apex  being  above, 
and  tbeir  relative  aituatioD  has  been  compared  to  that 
of  two  bladders  placed  side  by  side,  ao  as  to  leave  a  space 
between  tbetn.  So  with  the  two  pleura,  they  are  situated 
npOQ  either  side  of  the  chest,  and  approach  each  other 
along  the  median  line,  having  a  space  between  them  called 
the  mediaaUnum.  This  space  is  divided  into  an  anterior, 
middle  and  posterior,  and  according  to  some,  also  a  superior 
mediastmum, 
each  of  which 
contains  dif- 
ferent organs. 
By  commen- 
dng  on  the 
posterior  sur- 
face of  the  I 
■ternum  with  { 
either  the 
right  or  left 
pleura,  we 
trace  this 
membrane  to 
the    front  of 

the  pericardium,  thence  back  to  the  anterior  root  of  the 
lungs.  From  the  root  it  is  reflected  over  the  anterior  sur- 
face of  the  lungs,  and  traced  round  upon  the  posterior  sur- 
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completely  covering  this  latter  muscle,  and  expanding  out- 
ward from  the  spine  over  the  ribs  and  intercostal  muscles, 
forward  to  the  sternum,  where  the  sac  was  opened  and  tlie 
tracing  begun,  thus  showing  one  continuous  whole  througli- 
out.  It  is  thus  seen  that  each  pleura  forms  a  vertical  sep- 
tum from  the  sternum  in  front  to  the  spine  behind,  and 
that  the  space  between  these  almost  parallel  partitions  is, 
as  just  stated,  the  mediastinum. 

The  anterior  mediastinum  is  immediately  behind  the  ster- 
num and  in  front  of  the  pericardium.  Its  form  is  triangu- 
lar, tlie  base  being  the  sternum,  the  sides  are  formed  by  tht 
two  pleura,  which,  approaching  each  other  very  closely  on 
the  top  of  the  pericardium,  constitute  the  apex.  It  con- 
tains much  fine  cellular  structure,  some  lymphatic  glands, 
and  at  the  superior  portion  the  origins  of  the  sterno-hyoid 
and  sterno-thyroid  muscles,  with  the  remains  of  the  thymui 
gland.  This  space  is  exposed  by  passing  up  one  or  two  of 
the  fingers  behind  the  sternum  from  the  abdomen,  so  as  to 
break  down  the  cellular  connections  between  the  pleurae, 
then  sawing  the  sternum  longitudinally  along  the  median 
line,  and  dividing  the  cartilages  near  the  sternum. 

The  middle  mediastinum  contains  the  pericardium  and 
heart,  ascending  aorta,  superior  vena  cava,  pulmonary  ar- 
teries and  veins,  and  division  of  the  trachea,  and  is,  as  its 
name  implies,  between  the  anterior  and  the  next  division. 

Tlie  posterior  mediastinum^  directly  behind  the  middle, 
and  in  front  of  the  spine,  is  exposed  by  dividing  the  right 
pleura  in  a  longitudinal  direction  behind  the  root  of  the 
lung,  and  turning  the  latter  over  to  the  left  side,  when 
this  space  will  be  seen  to  contain  the  oesophagus  and  eighth 
pair  of  nerves,  the  descending  aorta,  vena  azygos,  thoracic 
duct,  splanchnic  nerves,  a  quantity  of  cellular  tissue,  and 
several  lymphatic  glands. 

A  reflection  of  the  pleura  from  the  root  of  the  lung  to 
the  diaphragm  is  called  ligamentum  latum  pulmonis. 

Structure, — The  pleura9  belong  to  the  class  of  serous 
membranes,  and  are  thin  and  transparent,  with  their 
internal  surface  smooth,  polished,  and  free.     Their  exter- 
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ml  surface  is  connected,  by  cellular  tissae,  to  tbe  ad- 
jacent parts,  having  varying  degrees  of  attachment,  being 
with  much  more  difficulty  separated  at  some  points  than 
others.  The  cellular  tissue  of  the  pleura  is  so  condensed 
u  to  take  the  form  of  a  fascia,  in  some  places,  as  on  the 
ribs,  where  it  is  strong  and  more  readily  detached  than  on 
the  diaphragm  or  lungs.  On  these  latter  it  is  so  thin  and 
delicate  as  scarcely  to  admit  of  demonstration ;  and,  though 
■0  extremely  delicate  upon  the  lungs,  it  is  nevertheless 
asserted  to  be  strong,  resisting,  and  elastic,  and  that  this 
transparent  fascia  can  also  be  dissected  o£f  the  air-ccUs. 
The  pleura,  then,  is  really  a  Jibro-aeronB  membrane,  and  in 
the  healthy  state  has  no  perceptible  blood-vessels. 

Fundion. — To  secrete  or  exhale  a  serous  fluid  upon  their 
internal  surface,  by  which  the  cavity  of  each  pleura  is  kept 
in  a  constantly  moist  and  lubricated  condition,  thus  allow- 
ing its  parietal  and  visceral  portions  to  glide  readily  upon 
each  other,  and  thereby  giving  both  the  lungs  and  walls 
of  the  chest  the  greatest  freedom  of  motion  during  respi- 
ration. 

SECTION  M. 


ORQANS  OF  RESPntATIOS. 


These   comprise   the  larynx,  the  trachea,   bronchi, 
the  lunga. 


606  TEE  LD^QS. 

The  form  of  the  lungs  is  conical,  the  apex  being  ahoTe, 
rounded,  and  eeen  to  rise  from  one  to  two  inches  above 
the  level  of  the  first  rib ;  the  baae  below,  and  concave,  to 
correspond  to  the  convex  surface  of  the  diaphragm.  The 
base  of  the  Inng  presents,  from  before,  obliquely  downward 
and  backward,  precisely  in  the  direction  of  the  diaphragm, 
and  consequently  makes  the  vertical  extent  of  the  lunp 
behind,  which  reach  from  the  first  to  the  last  rib,  mncli 
greater  than  in  front,  where  the  extent  is  only  from  the 
first  rib  to  the  lower  end  of  the  second  bone  of  the  stemum. 
Fta.  196. 


The  size  of  the  lungs  is  in  a  direct  ratio  with  the  capac- 
ity of  the  thorax.  The  average  volume  of  air  they  are 
capable  of  containing,  after  an  ordinary  inspiration,  is  esti- 
mated at  140  cubic  inches;  and  after  expiration,  at  110 
cubic  inches.  From  thirty  to  forty  cubic  inches  is  the 
average  estimate  of  air  inhaled  at  each  inspiration. 

The  apecific  gravity  aad  denfltVyof  the  lungs  are  less  than 

Fia.  196  represents  the  Lungs,  their  snterior  larface,  with  the  Heart.  1  Tha 
heart— right  venlricie.  S  PulmoDar;  arterj.  3  Left  broochui.  4  Vena  b* 
DominalB— its  junction.  8  Right  auricle.  9  Pulmonary  »ein.  11  Superior 
lobe  of  right  lung.  12  Middle  lobe.  13  Inferior  lobe.  14  Superior  lobe  of 
left  lung.    IS  Inferior  lobe. 
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that  of  any  other  organ.    This  depends  on  the  presence  of 
the  air.    Their  absolute  weight  ia  less  in  the  fcetus  than    , 
after  birth.    In  the  former  the  proportion  to  the  body  is 
as  one  to  sixty ;  in  the  latter,  as  one  to  thirty. 

The  daaticity  of  the  lungs  is  very  considerable,  and  it  is 
by  this  property  they  are  aided  in  the  act  of  expiration. 
This  property  is  demonstrated  by  tho  collapsing  of  the 
longs  on  opening  the  chest.  Before  the  chest  is  opened, 
the  organs  are  not  collapsed,  as  the  air  they  contain, 
by  the  pressure  from  within,  keeps  them  constantly  dis- 
tended; but  when  the  chest  is  opened,  the  atmospheric 
pressure  from  without  balances  that  within,  and  then  the 
elasticity  has  the  opportunity  of  exerting  its  influence, 
and  produces  the  state  of  collapse. 

The  color  of  the  lungs  varies  according  to  the  age.  In 
the  foetus  it  is  found  to  be  of  a  reddish  brown,  after 
birth  of  a  light  rose  or  pinkish  hue;  in  the  adult  it  is 
grayish,  interspersed  with  black,  which  presents  the  form 
either  of  lines,  patches,  or  points,  and  in  old  age  these 
black  deposits  increase. 

The  aurfaces  of  the  lungs  are  extern^  and  iiUemal.  The 
external  is  convex  and  corresponds  to  the  concavity  of  the 
riba,  presenting  a  variety  of  different  shaped  figures  sep- 
arated by  intermediate  dark  lines.  The  internal  is  con- 
cave for  receiving  the  pericardium  and  heart.  The  lungs 
are  divided  into  two  lobes  by  a  deep  fissure  commencing 


THB  LDSOS. 


The  interlobnlar  Burfaces  formed  by  the  several  fisenres 

entering  into  the  lungs,  are  all  free,  emootb,  and  covered 

Fig.  197. 


by  pleura,  and  increase  to  an  immense  extent  the  area 
for  the  cells. 

Stntdure,  {Fig.  191.) — The  different  elements  constituting 
the  lungs  are  the  bronchial  tubes,  pulmonary  arteries,  pul- 
monary veins,  bronchial  arteries  and  veins,  lymphatic  vessels 
and  nerves,  all  connected  by  cellular  tissue  and  covered  by 
pleura.  These  several  tissues  before  entering  the  lungs 
are  all  collected  into  a  small  compass,  and  known  by  the 
name  of  the  root  of  the  lungs.    This  root  is  about  an  inch 

Fio.  197  represenU  the  dittribution  of  the  BronchiE  and  Blood-Teweli,  will) 
the  relation  of  the  Lungs  and  Heart.  1  Left  auricle..  S  Right  auricle.  3 
Left  rentricle,  4  Right  Tenlriele.  5  PuimoDarj  artery.  6  Arch  of  aorta. 
7  Superior  tena  cava.  B  Arteria  innominala.  9  Left  carotid  artery.  10  Led 
■ubcluviBD.  11  Trachea.  12  Larynx.  13  Superior  lobe  of  right  luDg.  14 
Superior  lobe  of  lell  lung.  15  Right  pulmoDary  artery.  16  Inferior  lobe  of 
tbeluoga. 
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and  &  half  long,  half  an  inch  vide,  and  situated  npon  the 
internal  surface  of  the  lung,  a  little  ahove  its  centre.  It 
fixes  the  lung  on  either  side. 

The  broru^i,  or  air  tabes,  (Fig>  16S|)  form  the  terminat- 
ing branches  of  the  trachea,  coming  off  about  opposite  the 
£)urtli  dorsal  vertebra,  and  consisting  of  the  right  and 
left  bronchus. 

The  right  passes  beneath  the  right  pulmonary  artery  to 
the  lang,  is  about  an  inch  long  before  dividing,  and  is 
larger  and  shorter  than  the  left. 

The  left  bronchus  is  about  an  inch  longer  than  the  right, 
though  smaller,  and  passes  through  the  arch  of  the  aorta 
obliquely  downward  to  the  left  lung. 

The  right  bronchus  is  embraced  at  the  root  of  the  lung 
by  the  vena  azygos ;  the  left  by  the  arch  of  the  aorta. 
The  right,  on  entering  the  lung,  divides  into  three  branches, 
the  left  into  two,  and  both  right  and  left  then  divide  and 
subdivide  into  an  almost  infinitude  of  branches  throughout 
the  lungs.  At  the  bifurcation  of  the  trachea  into  the 
hronchia,  there  is  observed  a  triangular  ligament,  strong 
and  elastic,  occupying  the  space  of  separation  j  and  after 
entering  the  lung,  the  primitive  divisions  of  each  bron- 
chus divide  into  two,  and  each  one  of  these  again  into 
two,  and  so  on  dichotomously  as  far  as  they  can  be  traced, 
the  fine  tubes  ultimately  terminating  in  the  lobules,  which 
latter  compose  the  air-cells,  and  these  again  consist  sim- 
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eter  of  these  tubes  can  be  diminished,  and,  as  suggested  bj 
Dr.  Physic,  the  expulsion  of  mucus  greatly  facilitated. 
These  bronchial  cartilages,  as  they  proceed,  become  smaller 
and  smaller  till  reduced  to  simple  lines,  patches,  or  grains, 
when  they  are  finally  lost  and  the  tube  becomes  wholly 
membranous. 

The  cartilages  of  the  bronchi  are  all  connected  by  a 
continuation  of  the  same  elastic  fibrous  tissue,  that  belongs 
to  the  rings  of  the  trachea.  The  extent  of  the  muscular 
coat  of  the^  bronchi  is  not  exactly  determined ;  some  are 
disposed  to  think  it  ceases  at  the  last  bronchial  cartilage, 
while  others  carry  it  somewhat  beyond  this  point  upon  the 
membranous  portion  towards  the  cells.  The  mucous  mem- 
brane of  the  bronchi  is  a  continuation  of  the  same  that  lines 
the  trachea  and  larynx,  and  is  traced  on  into  the  air  cells 
of  the  lungs.  It  is  very  vascular,  and  is  seen  to  present  a 
number  of  longitudinal  folds.  This  membrane  abounds 
with  mucous  follicles,  whose  orifices,  upon  its  sur£EU)e,  are 
so  numerous  as  to  present  the  cribriform  appearance.  At 
the  beginning  of  the  bronchi  the  mucous  coat  is  found 
firm,  thick,  and  red.  As  it  proceeds  it  becomes  thinner 
and  paler,  till  in  the  membranous  terminations  it  appears 
transparent  and  of  great  tenuity. 

The  Air  Cells. — These  cells,  which  are,  as  just  stated, 
the  ultimate  coecal  terminations  of  the  bronchi,  form 
clusters  of  cells,  constituting  the  several  lobules.  Their 
precise  form  and  arrangement  still  remain  a  matter  of 
doubt,  for  while  on  the  one  hand  they  are  regarded  by 
Beisessen  and  his  followers  to  be  round,  and  related  to 
each  other  after  the  manner  of  the  fruit  on  a  bunch  of 
grapes,  each  grape  being  connected  by  a  separate  pedi- 
cle to  one  common  stock,  so  it  was  thought  that  the 
cells  of  the  lobules  had  no  communication  directly,  but 
only  by  their  ducts,  which  lead  to  a  common  bronchial 
tube ;  Dr.  Horner's  experiments  seem  to  show  conclusively, 
on  the  other  hand,  that  the  cells  of  each  lobule  communi- 
cate directly  the  one  with  the  other,  but  not  with  the  cells 
of  di£ferent  lobules;  and  the  terminating  bronchial  branches, 
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vlueh  he  lemarka  are  about  the  size  of  a  brietle,  and  dis- 
tinctly seen,  are  snpposed  to  have  somewhat  the  same  at- 
taebment  to  the  lobule  and  its  cells  as  a  blow-pipe  fixed  to 
the  aide  of  a  mull  piece  of  apODge. 

The  diameter  of  these  cells  is  estimated  from  the  l-&Oth 
to  the  l-200th  of  an  inch,  and  they  have  no  regular  shape 
or  sise.  By  a  calculation  18,000  of  them  are  made  to 
belong  to  each  lobule,  and  about  six  hundred  millions  to 
the  whole  lungs,  which  will  afibrd  some  idea  of  the  im- 
mensity of  surface  provided  for  the  reception  of  air,  and 
the  ample  facilities  for' purifying  the  blood  by  such  an 
Arrangement. 

The  pvbafmary  artery,  seemingly  the  next  element  in  im- 
portance, comes  from  the  right  ventricle  of  the  heart,  be- 
neath the  arch  of  the  aorta,  and  divides  into  two  branches. 
The  one  on  the  right  is  larger,  goes  to  the  root  of  the  right 
long,  and  thence  divides  and  subdivides  throughout  the 
aalwtaDce  of  this  viscua  into  capillary  branches,  which  are 
found  to  terminate  upon,  and  completely  surrounding  and 
lining  the  interior  of  the  air  cells.  The  left  pulmonary 
artery  has  the  same  distribution,  but  is  smaller  than  the 
right.  Both  these  arteries  convey  dark,  venous  blood  to 
the  air  cells  of  the  lungs,  where  this  impure  blood  is 
brought  in  contact  with  the  air,  and  the  change  from  dark 
venous  into  red  arterial  blood  occurs,  a  change  constituting 
the  great  leading  object  in  the  function  of  respiration. 
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The  lymphatics  are  abundant  both  on  the  surface  and  in 
the  substance  of  the  lungs,  and  go  to  the  bronchial  glands. 

The  nerves  come  from  the  pneumogastric  and  sympa- 
thetic ;  chiefly  from  the  former.  A  plexus  exists  on  the 
front  and  back  of  the  roots  of  the  lungs,  called  the  aniericr 
and  posterior  pulmonary  plexuses.  These  nervous  filaments 
are  traced  along  the  bronchial  tubes,  forming  anastomoses 
around  them,  and  are  supposed  to  expand  themselves  upon 
the  mucous  membrane  and  blood-vessels. 

AH  these  different  elements,  constituting  what  is  termed 
the  parenchyma  of  the  lungs,  are  collected  and  run  together 
in  the  root,  at  which  point  their  relation  with  one  another 
is  as  follows:  after  the  pleura  is  removed  from  the  anterior 
part  of  the  root,  we  see  the  pulmonary  veins  below  but  in 
front  of  the  pulmonary  artery, — ^this  latter  being  above  and 
behind  the  veins, — while  the  bronchial  tube  is  above  and 
behind  the  artery. 

Function. — The  function  of  the  lungs  or  of  respiration,  is 
quite  a  complex  act  This  act  consists  in  eliminating  car- 
bonic acid  from  the  blood,  and  supplying  its  place  with 
oxygen,  or,  in  other  words,  in  converting  venous  into  arte- 
rial blood.  To  accomplish  this  object,  a  variety  of  organs 
4irc  employed.  The  ribs  and  intercostal  muscles,  the  dia- 
phragm, the  scaleni,  the  great  and  superior  serrati  muscles, 
with  others,  all  concur  in  greater  or  less  degree  to  enlarge 
the  diameters  of  the  chest,  thereby  increasing  its  capacity 
for  the  reception  of  air,  and  thus  accomplishing  the  act  of 
inspiration.  The  abdominal  muscles,  and  the  posterior 
inferior  serrati,  aided  by  the  elasticity  of  the  cartilages, 
draw  down  the  ribs,  and  the  diaphragm  at  the  same  time 
ascending,  the  diameters  of  the  chest  are  diminished, 
thereby  expelling  the  air  from  the  lungs,  and  in  this  way 
accomplishing  the  second  act  of  respiration,  termed  er- 
piraiion. 

The  pneumogastric,  intercostal,  phrenic  and  sympa- 
thetic nerves  are  essential  elements  in  putting  all  this 
machinery  in  motion,  as  well  as  in  maintaining  it  in 
action. 
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Thia  body  is  ooticed  here  from  being  located  in  the  Ticin- 
i^  of  the  thoracic  organs,  rather  than  from  any  thing  that 
ii  especially  known  of  its  physiological  relationships. 

It  is  aitttated  in  the  anterior  mediastinum,  occupying  a 
greater  part  of  its  extent  Daring  fcetal  life,  and  for  the 
first  year  or  two  after  birth,  it  descends  in  front  of  the 
pericardinm  nearly  as  low  as  the  diaphragm,  and  ascends 
upon  the  neck  as  high  as  the  thyroid  gland.  After  the 
second  year  it  commences  diminishing  till,  at  the  period  of 
pnber^,  scarcely  a  vestige  of  it  remains.  Cases,  however, 
are  not  wanting  in  which  it  has  been  seen  at  from  20  to 
30  years,  even  larger  than  in  children,  and  even  from  30 
to  50  it  has  been  found  of  considerable  size.  This  body, 
though  called  a  gland,  is  destitute  of  one  of  the  great  char- 
acteristics of  a  gland  proper,  an  excretory  duct.  It  is  a  sym- 
metrical  body,  consisting  of  two  lobes,  of  an  oblong  form, 
which  are  connected  as  well  as  separated  by  cellular  tissue. 

Strw^ure. — The  lobes  of  the  thymus  are  divisible  into 
lobules,  which,  according  to  the  observations  of  Sir  Astley 
Cooper,  consist  of  vesicles  of  different  sizes  connected  by  cel- 
lalsr  tissue,  which  also  forms  a  common  capsule  to  the  gland 
itself  These  vesicles  or  cells  communicate  with  a  central 
cavity  or  reservoir,  which  contains  a  milky  fluid,  like  chyle. 
This  cavity  is  lined  by  a  vascular  mucous  membrane,  on  the 
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foetus  before  birth,  as  well  as  for  a  short  time  after  birth 
till  chylification  is  fully  established. 

Another  opinion  entertained  is,  that  it  is  a  diveriictdnm 
of  blood  from  the  lungs  of  the  foetus,  when  these  organs, 
as  before  birth,  are  known  to  be  inactive. 

SECTION   III. 
ORGANS   OF  CIRCULATION. 

These  organs  comprise  the  hearty  arterieSj  and  veim, 
with  the  lympJuxticSy  which  are  regarded  as  appendages. 

Under  the  head  of  the  vascular  tissue  will  be  found  a 
general  description  of  the  different  systems  of  circulation ; 
and  under  the  head  of  organs  of  absorption  will  be  seen  an 
account  of  the  lymphatics.  All  that  we  propose,  therefore, 
in  this  place,  is  to  confine  our  remarks  to  the  heart,  and 
great  arterial  and  venous  trunks,  by  giving  somewhat 
more  in  detail  the  description  of  these  important  organs. 

THE  HEART — (Fig.   10.) 

The  heart,  styled  the  central  organ  of  the  circulationi 
is  a  hollow  muscle.  It  is  situated  (Fig.  196)  near  the  cen- 
tre of  the  thoracic  cavity,  in  the  middle  mediastinum, 
behind  the  sternum,  in  front  of  the  vertebral  column,  1»- 
tween  the  lungs,  and  above  the  diaphragm.  Its  form 
resembles  that  of  a  cone,  and  it  is  divided  into  a  base, 
body,  and  apex.  Its  direction  is  oblique,  from  above,  on 
the  right,  across  the  spine,  downward  and  forward  to  the 
costal  ends  of  the  fifth  and  sixth  cartilages,  on  the  left. 
Its  average  length,  from  apex  to  base,  is  estimated  at  about 
five  inches,  four  of  which  are  given  to  the  ventricles.  The 
base  is  about  four  inches. 

Its  weigJU  is  from  six  to  eight  ounces ;  though  all  these 
measurements  are  liable  to  considerable  variation  compat- 
ible with  health. 

The  heart  is  surrounded  and  kept  in  its  position  by  a 
fihro-^erous  membrane,  called  the  pericardium.  This  mem- 
brane forms  a  conical  bag  for  receiving  the  heart,  and^ 
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being  much  larger  than  this  organ,  allows  it  free  motion 
within  its  walls.  The  pericardium  consists  of  two  lasers, 
an  external  or  fibrous,  and  an  internal  or  serous. 

The  fibrous  layer  is  attached  below  to  the  cordiform 
tendon  of  the  diaphragm,  to  which  it  is  strongly  hound  hy 
compact  cellular  substance;  laterally  it  is  embraced  by 
ihe  two  pleurse ;  in  front  it  corresponds  to  the  anterior, 
and  behind  to  the  posterior  mediastinum.  Above  it  is 
traced  upon  the  great  veseels,  proceeding  from  the  heart, 
upon  the  aorta  as  high  as  the  arch,  upon  the  pulmonary 
artery,  upon  the  superior  cava  for  an  inch  before  entering 
the  right  auricle,  upon  the  inferior  cava,  and  upon  the 
polmonary  veins.  It  is  prolonged  upon  the  sheath  of  these 
Tflfsels,  being  insensibly  lost  upon,  and  becoming  identified 
with  their  external  coat  In  structure  it  is  like  the  dura 
mater,  though  thinner.  It  is  also  white,  inelastic,  and 
Bemi-transpa  rent. 

The  internal  layer  of  the  pericardium  is  seen  hy  opening 
this  bag,  when,  like  all  serous  membranes,  it  presents  a 
■mooth,  polished,  delicate,  transparent  surface,  and  forms 
a  shat  sack.  It  lines  the  interior  of  the  fibrous  coat,  and 
U  reflected  thence  upon  the  great  vessels  to  the  heart, 
whence  it  is  traced  over  this  organ,  covering  its  anterior 
and  posterior  surfaces.  It  is  connected  to  the  heart  by 
cellular  substance,  having  frequently  interposed  a  quantity 
of  adipose  matter. 
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part,  forming  the  base,  and  are  termed  amid«$.  Theotler 
two  occupy  the  middle  and  lower  portiooB,  constitating  the 
body  and  apex,  and  are  called  vetUridea. 

The  right  heart  is  com- 
posed of  the  right  aurich 
and  right  veniride,  (Fig. 
199,)  the  left  heart  of  a  70 
auride  aod  U/l  ventride, 
(Fig.  200.)  The  right  heart 
'  receives  venouB  blood ;  the 
left,  arterial  blood. 

We  shall    cxanaine  the 
heart  in  the  order  of  it> 
circulation.    The  blood  en- 
\  S  ^^^^^^^'i   iV      /       **"  ^"'  '^®  right  aBricle, 
"  II  ^-^^ — -^^^        ty  the  snperior  and  inferior 

vena  cava ;  from  this  cavity  it  passes  into  the  right  veotii- 
cle,  through  the  ostium  venosnm.  From  the  right  ventri- 
cle it  goes  to  the  lungs,  by  the  pulmonary  artery.  From 
the  lungs  it  returns  to  the  left  heart  by  the  four  pulmonary 
veins,  entering  at  the  left  auricle.  From  the  left  auricle  it 
goes  through  the  ostium  arteriosum  into  the  left  ventricle; 
and  from  the  left  ventricle  it  passes  oat  by  the  aorta,  to  be 
distributed  to  all  parts  of  the  body. 

Sight  Auride. — Make  an  incision  from  the  superior  to 
the  inferior  cava,  and  cross  it  by  another  running  trana- 
versely  along  the  centre  of  the  cavity.  On  washing  out 
the  blood  there  is  seen,  at  the  upper  and  posterior  part, 
the  superior  vena  cava,  descending  obliquely  forward  and 

Fio.  19B  representi  Ihe  CsTilici  of  Uie  Heart,  a  Rigbt  auricle  1  Sapcrior 
MTa — iti  entrance,  c  Inferior  caTa — iti  entrance,  d  Entrance  of  coranarj 
leln,  partly  eloeed  b;  ralre.  <  Enitacbian  Talve.  /  Foua  oTalii.  g  Tub«^ 
culuDi  loweri.  t  Muuuli  pectinali.  i  Right  auric ulo-ientricular  openinc, 
«r  oatiun  TeDoaum.  j  Rigbt  rentricle.  k  Tricuipid  Talxe.  I  CbordB-lendk- 
nen,  and  carnea  columnn.  m  Pulmonary  artery — ita  three  leni-lunar  valtea, 
teen  at  iti  comroeneemeot  n  Right  pulmonary  artery,  a  Left  pulmoaaiy 
artery,  p  Lefl  auricle,  q  Openingi  of  the  four  pulmonary  Teioi.  r  LaA 
auricul«>rentricular  opening,  or  oitium  artarioaum.  t  Lefl  Teotricle.  I  Ui- 
tral  Talie.    u  Aorta— ila  commencement  and  eemi-lunar  falfca.    •  Arch  ot 
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inward,  about  an  inch  withia  the  pericardinm,  to  enter  the 
uiricle  There  is  no  valve  at  the  entrance  of  this  vein. 
At  the  lower  portion  of  the  auricle  the  tn/erun*  cava  is 
■een    to  enter  Pio.  199. 

dbliqnelfhack- 
vard  and  in- 
ward, ascend- 
ing within  the 
pericardiam 
onljfor  a  ehort 
distance. 

At  the  en- 
trance of  this 
▼ein  there  is  a 
▼alve,  called 
the  valve  of 
Enstachius, 
which,  in  the 
adult,  is  very 
imperfect,  but 
in  the  foetus  is 
qnite  large, 
and,  according  to  Sahatier,  is  obviously  designed  to  conduct 
the  ftxtal  blood  to  the  foramen  ovale,  and  prevent  the  mix- 
ing of  the  superior  and  inferior  streams.  This  valve  is 
formed  by  a  doubling  of  the  lining  membrane  of  the  auri- 
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says  Mr.  Wilson,  that  a  stream  forced  into  the  superior, 
takes  a  course  towards  the  ostium  venosum,  or  right  au- 
riculo-ventricular  opening — while  the  inferior  current  is 
directed  to  the  septum  auricularnm,  or  fossa  avaiiSy  the 
natural  course  of  the  blood  in  the  foetal  state.  The  outer 
and  posterior  walls  of  the  auricle  are  dilated  into  a  pouch 
called  its  sintiSy  while  the  superior  projecting  extremitji 
with  indented  edges,  from  its  resemblance  to  the  ear  of  the 
^^Si  g^^  ^^^  name  of  auricle. 

This  portion,  together  with  the  sinus,  has  a  number  of 
fasciculi  of  muscular  fibres  running  parallel  to  each  other, 
and  called,  from  their  resemblance  to  the  teeth  of  a  comb, 
muscvli  pectifuUi.  Between  these  fasciculi  the  spaces  con* 
tain  no  muscular  fibre. 

The  internal  wall  of  this  cavity  consists  of  a  thin  parti- 
tion called  the  septum  aurictUarumy  which  separates  it  from 
the  left  auricle.  On  the  lower  part  of  this  septum  a  de- 
pression is  seen,  the  fossa  ovaliSy  the  margin  of  which  all 
round  is  thick  and  elevated,  and  termed  anntdus  ovalis. 
This  fossa  ovalis  corresponds  to  the  opening  in  the  foetui 
called /oramen  ovcdey  through  which  the  blood  passed  freely 
and  directly  from  the  right  auricle  to  the  left,  but  which, 
after  respiration  is  established,  becomes  closed  by  the  sep- 
tum just  mentioned. 

To  the  left  of  the  Eustachian  valve  is  seen  an  orifice 
about  the  size  of  the  common  quill ;  this  is  the  opening  of 
the  coronary  vein  of  the  heart,  and  is  protected  by  a  semi- 
lunar valve  called  the  valve  of  ThebesiuSy  which  is  formed 
by  a  duplication  of  the  lining  membrane  of  the  auricle, 
and  prevents  the  blood  from  regurgitating  into  the  vein* 
At  different  points  of  the  auricle,  small  orifices  are  seen, 
called  foramina  Thebesiiy  some  of  which  are  regarded  as 
the  terminations  of  veins,  while  others  simply  lead  into 
the  muscular  depressions. 

Bight  Fentride. — The  passage  from  the  right  auricle  into 
the  right  ventricle  is  through  a  large,  round  opening,  the 
ostium  venosum  or  right  auricula-ventricular  opening.  A 
dense  white  line,  termed  the  right  tendon  of  the  heart, 
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•arrounds  this  openiag.  By  makiDg  one  inciBioD  along 
the  right  aide  of  the  heart,  and  another  along  the  eeptom 
cordis,  and  taming  np  a  flap  from  below,  this  cavity  will 
be  exposed.  Its  form  is  triangular,  with  the  base  above 
and  connected  with  the  anricle,  while  its  lower  extremity 
itopa  a  little  short  of  the  apex  of  the  heart.  The  right 
Tsntricle  oocopiea  the  anterior  and  right  side  of  the  heart, 
and  has  its  walls  much  thicker  than  those  of  the  anricle, 
1>eing  estimated  about  three  lines,  while  the  latter  is  but 
one  Una 

Its  interior  surface  is  very  irregular  from  namerona 
mnscalar  fasciculi  called  oolumntB  camea.  These  fleshy 
Golnmns  are  differently  arranged  ;  some  are  connected 
along  their  whole  length ;  others  are  fixed  by  their  ex- 
tremities ;  while  others  again  are  only  attached  by  one 
extremity,  having  the  other  free,  to  which  ia  connected 
•ereral  round,  tendinous  chords  called  chordte  tendiriecB. 
These  chords  interlace  among  themselves,  and  are,  with 
the  valve,  placed  between  the  right  ventricle  and  auricle. 
Ihit  valve  ia  formed  by  a  fold  of  the  lining  membrane 
projecting  irom  the  auriculo-veutricular  opening,  and, 
from  being  divided  into  three  pieces,  is  called  tricuspid. 
One  of  these  pieces  is  posterior,  on  the  septum  cordis ;  a 
MCond  is  anterior  and  the  largest,  separating  the  aurica- 
lar  from  the  pulmonary  arterial  orifice,  while  the  third  is 
to  the  right  side.    This  valve  prevents  the  blood,  during 
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artery,  being  connected  to  the  latter  by  their  circumferencei 
and  having,  in  the  centre  of  each  loose  edge,  a  little  white 
or  yellowish  body  called  corpusculum  Arantiu  These  cor- 
puscles serve  as  abutments  to  support  each  other  when  the 
valves  are  brought  together,  and  thus  prevent  the  blood 
from  regurgitating.  Exterior  to  these  valves,  and  between 
them  and  the  artery,  are  three  pouches  called  the  ainnsei  if 
Valsalva, 

The  pulmonary  artery  ascends  obliquely  backward  to 
the  under  part  of  the  arch  of  the  aorta,  where  it  divides 
into  two  branches,  one  for  each  lung.  The  right  is  both 
longer  and  larger ;  it  goes  behind  the  aorta  and  superior 
cava  to  the  root  of  the  right  lung,  where  it  divides  into 
tjiree  branches.  The  left  is  shorter,  and  goes  in  front  of 
the  descending  aorta  to  the  root  of  the  left  lung  where  it 
divides  into  two  branches.  The  distribution  of  these 
branches  has  been  already  given  in  the  description  of  the 
lungs.  Where  the  pulmonary  artery  divides  into  its  right 
and  left  branches,  a  ligamentous  cord  is  seen  to  extend 
backward  and  downward  to  the  lower  extremity  of  the 
arch  of  the  aorta.  This,  in  the  foetus,  was  an  open  tube 
called  the  ductus  arteriosus^  through  which  passed  to  the 
aorta  the  balance  of  the  blood  which  failed  to  go  through 
the  foramen  ovale,  the  pulmonary  arteries  carrying  to  the 
lungs  only  so  much  as  was  just  sufficient  for  their  nutrition. 

Left  hearty  (Fig.  200,) — Left  auricle. — The  pulmonary 
veins,  four  in  number,  two  from  each  lung,  return  the  blood, 
after  it  has  been  changed  from  venous  into  arterial,  into 
the  left  auricle.  This  auricle  is  situated  at  the  superior 
and  back  part  of  the  base  of  the  heart,  being  hid  by  the 
ventricles  and  right  auricle.  Its  shape  is  more  of  a  square 
than  the  right,  and  it  has  a  pulmonary  vein  entering  each  of 
its  angles.  It  consists,  like  the  right,  of  a  sinus  and  appen- 
dix. Its  walls  are  thicker  and  stronger  than  those  of  the 
right  auricle,  though  its  cavity  is  smaller.  Its  appendix 
contains  the  musculi pectinati^  and  is  more  indented,  crooked 
and  narrower,  than  that  of  the  right.  At  the  inferior  part 
of  this  auricle  is  seen  the  opening  into  the  left  ventriclOi 
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called  ostium  artenoewttf  or  the  left  auricultMfentncular 
opening. 

Left  ventricle. — Thia  cavity  presents  a  conical  form,  and  is 
poaterior  to  the  right  ventricle.  Its  base  is  above,  and  apex, 
which  is  below,  projects  be- 
jrond  the  right,  and  consti- 
tatee  the  apex  of  the  heart. 
Ita  valla  are  about  three 
tunes  oA  thick  as  those  of 
the  right  ventricle,  and  it 
haa  the  same  arrangement 
oteolunmtB  oamece  and  chor- 
da tendinea,  as  the  right, 
aailf  thicker  and  stronger. 

The  partition  between 
tiiQ  two  ventricles  is  styled 
the  septum  cordis.  It  con- 
nsta  of  a  thick  mascular 
wall,  formed  mostly  by  the 
left  ventricle.  At  the  upper  and  back  part  of  this  cavity 
the  left  anriculo-ventricular  opening  is  seen,  and  is  found  to 
be  protected  by  a  fold  of  the  lining  membrane  projecting 
from  round  the  margia  of  thia  orifice  into  the  ventricle,  and 
diriding  into  two  portions,  called  the  mitral  vcUve.  The 
margin  of  this  opening  consists,  as  in  the  right,  of  a  white 
■pd  dense  tendinous  structure. 


\ij  three  semilunar  Talves,  having  the  same  provision  of 
catjmscida  Arantn  and  stniises  of  Valsalva,  hut  larger  tod 
stronger,  and  having  a  similar  function  of  preveating  the 
reflux  of  the  hlood.  The  capacity  of  the  different  cavitici 
of  the  heart  is  very  nearly  the  same,  and  is  estimated  at 
about  two  ounces. 

Slructure. — Several  elements  enter  into  the  composition 
of  the  heart.  There  is  first  and  most  external,  the  reflected 
serous  layer  of  the  pericardium,  covering  the  whole  of  tha 
outer  surface,  and  already  described.  On  the  inner  mufw)^ 
and  lining  the  auricles  and  ventricles,  is  seen  a  very  deli- 
cate and  transparent  serous  membrane,  called  the  enifooar* 
dium.  It  is  strongly  attached  to  the  muscular  fibres  of  Hie 
columnae  cameee  and  musculi  pectinati,  filling  np  their  in- 
terstices, rendering  smooth  the  whole  interior  surface  of  the 
several  cavities,  and  by  its  duplications  forming  the  differ- 
ent  valves  found  between  the  auricles  and  ventricles,  and 
at  the  mouths  of  the  aorta  and  pulmonary  artery. 

Between  the  outer  and  inner  membrane  is  situated  the 
muscular  structure.    This  is  the  most  abundant  and  im- 
l-,(,.  301.  portantetement  of  the  heart 

Its  fibres  are  difficult  to 
trace,  and  it  is  advised  to 
submit  them  to  boiling, 
maceration,  putrefaction, 
and  hardening  in  alcohol, 
OS  some  of  the  necessaij 
preparatory  means  to  a  suc- 
cessful dissection.  Accord- 
ing to  Cruvetlhier,  this  ele- 
ment of  the  ventricles  "is 
composed  of  two  muscular 
sacs,  contained  within  a 
third,  which  is  common  to  both  ventricles."    All  the  mna- 

Fio.  Sni  reprewDU  the  ipjral  eourae  of  the  muMular  fibrei  of  Uie  Heart, 
ehieS;  those  of  the  lefl  ventricle.  1  Left  Teulricle.  9  Right  Tenlricle.  3 
Sepiuin  of  lbs  Teotriclei.  4  Muicular  libieB  inakiDg  a  ipital  tnni  aTouad.  S 
T^B  apex. 
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ndar  fibres  are  traced  to  the  fibrous  Eonea  or  tendiaoos 
drcles  of  Lower,  which  are  situated  af  the  auricuIo-Tentricn- 
lar,  and  arteri^  orifices,  and  constitute  the  frame-work  of 
ih»  heart 

These  fibres  are  dirided  into  the  superficial  or  common, 
and  (2sep  or  reflected.  The  superficial  are  traced  from  the 
base  of  the  heart,  taking  a  spiral  course  to  the  apex — those 
<NB  the  anterior  portion  going  from  right  to  left,  and  those 
OIL  the  posterior  from  left  to  right,  meeting  and  decussating 
mt  the  apex.  From  this  latter  point,  where  they  turn 
Tonnd  upon  themselves,  they  are  reficcted  upward,  and 
oonstitnte  the  deep  layers.  Those  belonging  to  the  ante- 
rior superficial  set  form,  by  their  reflection,  the  deep  layer 
of  the  posterior  wall,  while  those  of  the  posterior  xuperfi- 
(sal  set  constitute  the  deep  layer  of  the  anterior  wall.  Be- 
tween these  two  sets,  an  intermediate  one,  called  the  proper 
fibres  of  each  ventricle,  is  seen.  They  are  compared  to  a 
noall  barrel  or  truncated  cone,  their  superior  openings 
oorrespoudiug  with  the  orifices  between  the  auricles  and 
Tentricles,  while  their  inferior  are  observed  to  leave  two 
ooQsiderable  spaces,  which  are  simply  occupied  by  the  com- 
mon fibres.  This  account  for  the  apex  of  the  heart  being 
weaker  than  any  other  portion  of  the  ventricles. 

The  mnscular  fibres  of  the  auricles  are  also  divided  into 
s  avperfiaal  and  deep  set  The  former,  the  fibres  common 
to  both  auricles,  occupy  their  anterior  surface,  and  run 
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The  iiiglit  cm^onary  artery  arises  above  the  anterior  semi- 
lunar valve  in  front  of  the  aorta,  makes  its  appearance 
between  the  right  auricle  and  ventricle,  and  following  the 
course  of  the  groove  between  these  two  to  the  posterior 
part,  distributes  branches  as  it  proceeds  to  the  right  auricle 
and  right  ventricle. 

The  l^t  coronary  artery  comes  from  above  the  left  semi- 
lunar valve,  and,  while  concealed  by  the  pulmonary  artery, 
divides  into  two  branches,  a  superior  and  inferior.  The 
superior  passes  round  the  groove  between  the  left  auricle 
and  left  ventricle  to  the  back  of  the  heart,  and  supplies 
these  two  cavities  with  branches.  The  inferior  division 
descends  along  the  septum  of  the  ventricles  to  the  apex  of 
the  heart,  supplying  with  branches  both  ventridles,  and 
anastomosing  freely  with  the  other  coronary  branchea. 

The  coronary  veina  return  the  blood  of  the  heart,  and 
are  distinguished  into  the  greater  and  leaser  coronary.  The 
greater  coronary  vein  begins  at  the  apex  of  the  heart,  by  the 
union  of  several  branches,  and  then  ascends  along  the  an- 
terior septum  of  the  ventricle,  to  terminate  finally  in  the 
right  auricle,  at  its  posterior  inferior  part,  to  the  left  of  the 
inferior  cava,  where  it  is  guarded  by  a  valve.  Throughout 
its  whole  course  it  is  constantly  receiving  streams. 

The  lesser  coronary  vein  returns  the  blood,  mostly  of  the 
right  ventricle,  and  discharges  it  into  the  greater  coronary 
just  as  the  latter  is  entering  the  right  auricle.  Some 
smaller  veins  are  also  described  about  the  roots  of  the  aorta 
and  pulmonary  artery,  discharging  into  the  right  auricle 
by  several  orifices. 

The  nert;es  of  the  heart  come  principally  from  the  cardiac 
plexus  of  the  sympathetic^  and  follow  the  course  of  the 
coronary  arteries.  Branches  also  are  traced  from  the  par 
vagum. 

Function, — The  office  of  the  heart  has  already  been  stated 
to  be,  to  circulate  the  blood,  in  which  function  it  is  the 
prime  agent.  The  venous  blood  is  returned  from  all  parts 
of  the  body  by  the  ascending  and  descending  cava,  and 
coronary  vein^  into  the  right  auricle  of  the  heart    This 
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mricle,  'hy  its  muscular  apparatus,  contracts,  and  throws 
the  blood  through  the  ostium  Tcnosum,  iuto  the  right  vea- 
tricle.  This  veutricle  now  contracts  and  propels  the  blood 
into  the  pulmonary  artery  ;  the  tricuspid  valve  preventing 
ita  return  into  the  auricle.  The  pulmonary  artery  con- 
ducts the  blood  to  the  air  cells  of  the  lungs,  where  it  ia 
changed  from  venous  into  arterial,  as  already  explained 
under  the  head  of  respiration,  and  its  return  to  the  ven- 
tricle is  prevented  by  the  semilunar  valves  placed  at  the 
mouth  of  the  artery,  From  the  lungs  it  is  carried  by  the 
four  pulmonary  veins  to  the  left  side  of  the  heart,  into  the 
left  auricle,  thus  completing  a  circle  from  the  right  to  the 
left  auricle,  called  the  pulmonic  or  lesser  circulation. 

The  left  auricle  now  contracts  and  throws  the  blood 
through  the  ostium  artcriosum,  into  the  left  ventricle,  which 
in  turn  contracts  and  propels  it  into  the  aorta ;  the  mitral 
valve  between  the  auricle  and  ventricle,  and  the  semilunar 
Talres  at  the  mouth  of  the  aorta,  preventing  any  regurgi- 
tation. From  the  aorta  it  passes  to  every  part  of  the  sys- 
tem, returning  by  the  vena  cava  to  the  right  side  of  the 
heart,  and  thus  completing  another  circle  callctl  the  systemic 
or  ffreater  circulation. 

In  the  passage  of  the  blood  through  the  heart,  two  dis- 
tinct sounds  are  heard,  known  as  the  sounds  of  the  heart. 
The  first  sound  is  dull,  prolonged,  and  corrt'K])oiids  with  the 

ntrdctioii  of  tlic  vontric-Ics,  ami  flio  iniinjisi'  nf  the  heart 
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tained  in  reference  to  the  origin  of  these  sounds^  nvhich  it  iv 
not  thought  necessary  to  notice  further  in  a  work  like  the 
present. 

THE  AORTA,    (Fig.  8.) 

The  origin,  course,  and  termination  of  the  aorta,  together 
with  a  general  outline  of  its  primary  and  prominent  sec- 
ondary branches,  will  be  found  under  the  head  of  the  vas- 
cular tissue.  A  detail  of  the  several  branches,  supplying 
the  various  organs  contained  in  the  cranial,  abdominal, 
and  thoracic  cavities,  the  exceptions  hereafter  to  be  no- 
ticed, have  also  been  given  in  connection  with  the  exam- 
ination of  each  of  these  organs.  So  that  all  we  propose, 
in  the  present  place  is,  a  brief  recapitulation  of  the  primary 
branches  of  the  aorta,  in  the  order  in  which  they  suc- 
cessively arise  from  this  tube,  and  the  organs  and  vis- 
cera to  which  they  are  respectively  distributed,  so  as  to 
fix,  more  firmly  in  the  memory,  the  chain  of  connection 
between  these  two  great  classes  of  organs,  and  their  relative 
dependency. 

The  aortay  it  is  known,  comprises  the  great  trunk  or 
arterial  half  of  the  general  or  systemic  circulation.  Com- 
mencing in  the  upper  portion  of  the  left  ventricle  of  the 
heart,  concealed  by  the  pulmonary  artery,  it  ascends  to  the 
right  side,  on  a  level  with  the  second  rib  and  its  cartilage; 
then  crosses  behind  the  sternum,  about  an  inch  below  its 
upper  edge,  to  the  left  side,  when  it  turns  downward  and 
inward  to  the  third  or  fourth  dorsal  vertebra.  To  this 
point  a  curvature  is  described,  constituting  the  arch  of  the 
aorta,  which  consists  of  an  ascending,  transverse,  and  de- 
scending portion.  From  the  arch,  the  aorta  continues 
descending  upon  the  left*  side  of  the  vertebral  column, 
through  the  thoracic  cavity,  to  the  diaphragm,  to  which 
point  it  is  called  iJioracic  aorta.  Passing  beneath  the  crura 
of  the  diaphragm,  it  enters  the  abdomen  and  traverses  this 
cavity  upon  the  median  line,  to  the  space  between  the 
fourth  and  fifth  lumbar  vertebrae,  where  it  terminates  by 
dividing  into  the  common  or  primitive  Uiac  arteries. 
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This  portion  is  styled  the  abdominal  aorta.  The  first 
branches  given  off  by  the  aorta,  arc  those  supplying  the 
heart,  and  consist  of  the  right  and  left  coronary.  The  next 
branches  in  order  are  those  coming  off  from  the  arch,  and 
are  the  arleria  innominala,  tlie  left  carotid,  and  the  left  tvb- 
davian,  which  supply  the  neck,  head,  upper  extremities, 
and  part  of  the  wiiIls  of  the  chest. 

The  branches  of  the  thoracic  aorta  (Figs.  8  and  214) 
come  next,  and  consist  of  the  bronchial  arteries,  which  go 
to  the  lungs  ;  the  tFsophageal,  five  or  six  in  number,  to  th« 
cesophagus;  the  posterior  mediastinal  to  the  mediastinum; 
and  the  intercostal  to  the  intercostal  spaces  and  walls  of 
the  chest.  The  superior  intercostal  comes  from  the  sub- 
clavian.    All  these  arteries  are  in  pairs. 

The  abdominal  aorta,  (Figs.  8  and  214,)  the  last  portion 
of  this  tube,  gives  off  the  phrenic  to  the  diaphragm.  The 
cceliae,  a  single  trunk,  divides  into  three  branches — the 
gastric,  hepatic,  and  scenic,  which  go  to  tlie  stomach,  liver, 
and  spleen. 

Tlic  superior  mesenteric  arterij,  about  an  inch  below  the 
coeliac,  siipidies  the  small  intestines,  the  right  ascending, 
and  transverse  portion  of  the  large  intestine. 

The  emtdijetit  or  renal  arteries,  two  in  number,  come  off 
at  right  angles,  and  go  to  the  kidneys. 

The  spermatic,  long  and  small,  descend  to  the  testiclea. 
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The  sinuses  of  the  brain,  emerging  at  the  base  of  the 
cranium^  become  the  internal  jugular  veins,  which,  with 
the  external  jugulars,  descend  the  neck,  and  at  the  root  of 
the  latter  unite  with  the  subclavian  upon  either  side,  and 
form  the  right  oiad  left  vena-innomtnalay  the  junction  of 
which,  behind  the  cartilage  of  the  first  rib  upon  the  right 
•ide,  constitutes  the  superior  cava, 

Tliis  great  vein  is  about  three  inches  in  length,  and  de- 
scends within  the  pericardium  to  enter  the  upper  portion 
of  the  right  auricle.  It  has  in  front  of  it  the  remains  of 
the  thymus  gland  and  some  cellular  structure ;  behind  is 
the  right  pulmonary  artery  and  the  pulmonary  vein  ;  upon 
the  right  is  the  phrenic  nerve  and  right  lung ;  upon  the 
left  or  internally  is  the  ascending  aorta.  Just  as  it  enters 
the  pericardium  it  receives  at  its  posterior  part  the  vena 
azygos. 

The  vena  azygos  (Fig.  9)  returns  the  blood  chiefly  of  the 
parietes  of  the  chest.  It  commences  in  the  abdomen,  op- 
posite the  second  lumbar  vertebra,  by  branches  from  the 
superior  lumbar  veins,  and  sometimes  also  from  the  renal 
and  spermatic,  with  an  occasional  branch  from  the  inferior 
cava.  Thus  formed,  it  ascends  through  the  aortic  opening 
in  the  diaphragm  to  the  thorax,  and  continues  upward  in 
the  posterior  mediastinum  upon  tlie  right  side  of  the  verte- 
bral column,  having  the  tlioracic  duct  and  aorta  upon  its 
left,  and  tlie  splanchnic  nerve  upon  its  right.  It  increases 
in  size  as  it  ascends,  and  about  the  fourth  dorsal  vertebra 
arches  over  the  root  of  the  right  lung  to  termioate  in  the 
superior  cava,  wliere  a  valve  is  found  to  prevent  regurgita- 
tion. 

This  vein  in  its  course  receives  the  intercostal  veins  of 
the  riglit  side,  the  azygos  viinor  or  vena  hemiazygos  of  the 
left  side,  which  is  formed  from  the  superior  left  lumbar 
veins,  and  as  it  ascends  receives  the  six  or  seven  left  infe- 
rior intercostals.  It  crosses  the  spine  about  tlio  sixth  or 
seventh  dorsal  vertebra  behind  the  aorta  and  thoracic  duct, 
and  joins  the  right  or  great  vena  azygos.  The  five  or  six 
left  superior  intercostal  veins  constitute  what  has  been 
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called  a  superior  vena  asygos,  which  empties  into  the  left 
'  vena  ianominata,  and  coanects  also  with  the  lesser  azygos. 
The  vena  azygos  also  receives  the  hronchial,  (xsophageal, 
and  mediafltinal  veins. 

The  inferior  or  ascetulincf  cava  (Fig.  9)  returns  all  the 
blood  of  the  bod;  from  below  the  diaphnigin.  The  two 
primitive  or  common  iliac  veins,  formed  by  the  junction  of 
the  external  and  internal  iliace  at  the  socro-iliac  articula- 
tion, converge  upon  the  right  side,  and  unite  upon  the 
ligament  between  the  fourth  and  fifth  lumbar  vcrtebrre  to 
constitute  the  commencement  of  the  ascentfing  cam. 

This  great  vein  now  ascends  upon  the  right  side  and 
partly  in  front  of  the  spinnl  column,  on  the  right  psoas 
muscle,  and  right  crus  of  the  diaphragm,  hnvinit  the  aorta 
upon  the  left — enters  the  fissure  in  the  posterior  part  of  tho 
lirer,  and  ascends  through  the  tendinous  opening  in  the 
diajthragm,  to  which  it  strongly  adheres,  to  terminate  in 
the  inferior  and  back  part  of  the  right  auricle.  In  its 
course  it  receives  the  lumbar,  renal,  spermatic,  plirenic,  and 
hepatic  veins. 

The  reins  of  the  stomach,  pancreas,  spleen,  and  intes- 
tines, go  to  form  the  great  portal  vein,  which  is  described 
under  the  head  of  the  vascular  tissue. 

NEK^'ES  OF  TIIK  TIIOKAX  AND   ABDOMES. 
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one  in  number,  pass  obliquely  up^rard  and  outward  to  join 
the  correspondiag  spinal  nerve,  though  a  twig  is  sometimes 


tent  to  the  intercostal 

nerve  below,     The  i 
feraoZ  branches  consist   i 
of  the  mediastinal  and  j 
splanchnic.     The   for- 
mer enter  the  posterior 


mediastinum,  following 
the  course  of  the  inter- 
costal arteries  to  the  aor- 
ta on  both  of  which  they 
ramify  in  the  form  of 
plexuses.  Other  branch- 
es are  traced  upon  the 
cest^hsgus,  the  longus 
i  colli  muscle,  and  into  the 
cardiac  and  jiulmonarj 
'  plexuses.  The  splanchnic  nerves 
are  divided  into  the  great  and 
The  great  splanchnic  cornea 
from  the  sixth,  seventh,  eighth,  ninth 
tenth  ganglia,  by  several  distinct 
roots.  These  descend  obliquely  upon  the 
des  and  front  of  the  dorsal  verti'bra?,  to 
about  the  tenth  or  eleventh,  where  they 
unite  into  a  common  trunk,  which  is  large 
and  passes  through  the  diaphragm  either 
by  piercing  it,  or  along  with  the  aorta  tfl 
terminate  in  the  semilunar  ganglion.  The  lesser  splanchnic 
derives  its  roots  from  tlie  tenth  and  eleventh  ganglia. 
These  roots,  uniting,  enter  the  abdomen  through  the  erus 
of  the  diaphragm,  external  to  the  great  splanchnic,  and  go 
to  the  renal  plexus. 

The  sympathetic  nerve  in  the  abdomen  (Fig.  155)  com- 
prises the  semilunar  ganglion  and  its  various  plexuses,  with 
the  lumbar  ganglia. 

The  sem,ilunar  ganglion  is  situated  upon  either  side  of 
the  coelioc  artery,  and  by  some  is  regarded  as  the  grand 

Fio.  302  repreMDls  tb«  coDDCclion  of  the  Sjmpathetio  Nene  wUb  the 
Spiaal.  ■  a  Anterior  fiaiiire  of  the  apioal  marrow  b  Motor  or  anterior  root 
of  the  spinal  nerre.  c  Poaterior  root,  d  Ganglion  on  the  posterior  root.  // 
Spinal  nerre.  ■  It«  posterior  branch,  g  It*  anterior  branch,  k  h  Two  tho- 
ncio  gangiik  of  the  ijmpatbetio.  {  Sjmpathetie  trunk  connecting  the  gtngl)*. 
i  h  Two  filaniHib  lining  tb«  (jinpfttbetic  tod  epiual  Dcrra. 
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centre  of  the  STtapathetic  system.  It  coDsiBts  of  a  series  of 
ganglia,  more  numerous  on  the  right  tlian  the  left  side, 
about  an  inch  in  length  and  presenting  a  semicircular  form; 
several  of  these  are  sometimes  fused  into  one.  They  all 
communicate  and  send  off  an  immense  number  of  radiating 
filaments,  constituting  the  solar  plexus. 

This  plexus  (Fig.  203)  is  situated  behind  the  stomach, 
above  the  pancreas,  and  within  the  epigastric  region,  and 
receives  branches  from  the  lesser  splanchnic,  the  phrenic, 
and  the  right  vagus.  From  this  central  and  great  plexus,, 
nervous  filaments  proceed  in  every  direction,  and  mostly 
follow  the  course  of  the  arteries,  around  each  of  which  they 
form  a  plexus,  receiving  its  name  from  the  artery  it  accom- 
panies. Thus  we  have  enumerated  the  following  different 
plexuses : 

The  phrenic,  composed  of  brancheB  coming  from  the 
solar  plexus,  accompanies  the  phrenic  arteries  to  the  dia- 
phragm. 

The  gastric  plexus  goes  along  the  coronary  artery  to  the 
stomach,  where  it  communicates  with  the  vagi.  > 

The  hepatic  plexus  takes  the  course  of  the  hepatic  artery 
to  the  liver.  Branches  also  accompany  the  vena  portn 
and  right  gastro-cpiploic  artery  to  the  greater  curvature 
of  the  stomach. 

The  splenic  plexus  follows  the  splenic  artery  to  the 
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and  sigmoid  flexure  of  the  colon.    It  semla  off  filaments 

called  the  kcemorrkoidal  plexus,  vhicli  follow  tlic  hieuiui- 

rhoidal  arteries  to  tlie  rectum. 

Tlie  lumiar  ganylia  are  four  or  five  in  number,  situated 

upon  the  bodies  of  the  lumbar  vcrtebrie,  and  connci-led 
*''°''"-  with    the  thoracic   bv  a 

cord  which  descends  be- 
hind the  diaphragm  close 
to  the  spine  to  join  the 
first  lumbar  giingliiiii. 
These  ganglia  also  sunil 
off  external  and  ititernal 
brandies.  The  external 
communicate  by  two  or 
three  branches  with  the 
lumbar  nerves.  The  in- 
I  ternal  surround  the  aorta, 
'  forming  the 

Aortic  Plexus.— ThiB 
plexus  receives  filaments 
from  the  inferior  mesca- 
teric,  and  descends  into 
the  pelvis,  where,  in  front 
of  the  sacrum,  it  forms 
the  hypogantric  plexus. 
This  latter  plexus  com- 
municates with  the  sacral, 
and  sends  filaments  to 
the  pelvic  organs,  which 
will  bo  noticed  in  another 
ploco. 
The  thoracic  spinal  nerves  (Fig.  14)  are  twelve  in  num- 

Fio  203  represents  the  plesuiet  of  the  Sympathetic  Nerre.  t  Dorul  gin- 
(Ut  of  the  ijinpithatic,  vilb  the  root*  of  the  great  ipluiehDic  nerve  BriiiaK 
(rom  them,  m  Leiaer  (plaachDic  nerie.  e  Solar  pleiut.  »  Renal  pleiui. 
p  Meienleric  ploxus.  q  Lumbar  ganglia,  r  Saoral  ganglia.  I  Vesical  plexut. 
(  Rectal  plexus,  v  Lumbar  plexui  (aptnal.)  a  Rectum,  w  Bladder.  « 
Pubia.  y  Crest  of  ilium,  a  Kidnej.  flaAoita.  t  (  Diaphragm,  cc  Heart 
■nd  caidiao  plexua.    d  4  Larjox. 
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ber  on  each  siile.  They  arise  by  filamonts  from  the  ante- 
rior and  posterior  root  of  the  spinal  marrow,  and  pass  out 
through  the  intervertebral  foramina;  each  nerve  then 
divides  into  an  anterior  and  posterior  branch.  The  ante- 
rior branches  occupy  tlie  intercostal  spaces,  pursue  the  course 
of  the  intercostal  arteries,  and  are  called  the  inlercoatal 
nerves.  Each  receives  two  branches  from  the  thoracic 
ganglia  of  the  sympathetic,  and  then  runs  along  the  groove 
on  the  under  margin  of  each  rib,  between  the  two  laniinsB 
of  the  intercostal  muscles.  The  five  or  six  upper  intercos- 
tal nerves  pass  round  to  the  sternum,  and  when  near  the 
latter,  emerge  from  between  the  intercostal  muscles,  and 
•re  distributed  upon  the  pectoral  muscles  and  integuments. 
The  five  or  six  lower  nerves  sup^dy  the  abdominal  muscles 
and  their  integuments. 

The  first  anterior  thoracic  nerve  joins  the  last  cervical, 
and  sends  a  branch  on  the  inner  face  of  the  first  rib,  which 
goes  to  supply  tlie  intercostal  muscles.  The  second  ante- 
rior thoracic,  or  dorsal  nerve,  in  addition  to  the  ordinary 
distribution,  sends  a  branch  between  the  ribs,  which  passes 
outward  to  the  axilla,  there  joins  the  internal  cutane- 
ous of  the  upper  extremity,  and  then  descends  the  arin, 
distributing  filaments  upon  the  integuments  as  far  as  the 
elbow.  The  third  anterior  dornal  also  sends  a  branch  to 
the  axilla,  which  supplies  the  integuments  on  the  inner  side 


634  ABDOUmAL  SPINAL  ITERVXS. 

and  divide  into  external  and  internal  branches.  The  for- 
mer supply  the  longiasimus  dorsi,  sftcro-lumbalia,  trape- 
zius, rhomboid,  latisHimua  dorsi,  and  adjacent  integn- 
mcnt.  The  internal  supply  the  multifidus  spina;,  the  long 
nmsclcs  of  the  hack,  and  can  likewise  be  traced  to  the 
integuments. 
The  ahdomfkal  spinal,  or  lumbar  nerves. — These  consirt 
of  five  pairs,  and  are 
'"  larger  than  the  dorsal. 

They  pass  through  the 
intervertebral  foramina, 
I  the   first   pair   between 
the    first    and    second 
lumbar    vertebrw — the 
fifth  between   the  last 
vertebra    and    thd  sa- 
crum.   Like  the  dorsal, 
these  nerves  consist  of 
anterior    and    posterior 
I  hranehes.    The  anterior 
I  are  the  largest,  and  pasa 
1  through  and  behiqd  the 
B  psoas  magnus,   uniting 
'  with  each  other  to  con- 
stitute the  lumiiar  jtieJCK*. 
The  /rst  lumbar  unites 
with  the  last  dorsal. 
Tlie  lumbar  pJexua  is  concealed  by  the  psoas  magnna 
muscle,  and  is  situated  upon  the  sides  of  the  lumbar  verte- 
bra} in  front  of  their  transverse  processes. 

The  branches  of  this  plexus  arc  divided  into  the  svper- 
ficial  and  terminal.  The  superficial  are  again  divided  into 
the  ahdomino-crural  and  geniio-crural,  ami  consist,  accord- 

Fio.  304  represenli  the  Lumbar  and  Idchistic  Plcxusei.  a  Lumbir  pleiiu. 
b  lachialic  plexus,  e  c  Abdominal  crurat  nerves,  d  External  cutancow 
DerTB.  t  f  g  Cutaneous  branches  from  It  Anterior  crural  nerire.  t  Genilo- 
crural,  jj  Termination  of  the  sympathetic,  t  Iliacus  iatemua  muscle.  I 
Broad  muscles  of  the  abdomen,  m  Psoas  magnus.  n  Bodies  of  lumbar  Tcrt^ 
bne.    s  Quadratus  lumborum.    p  Diaphragm,     q  Sartoriui  muic]«. 
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ing  to  Bichat,  of  the  superior,  middle,  and  inferior  muacvlo- 
cttfoaeojis. 

The  superior  musculo-cutaneous  (called  also  exfemal  Uio- 
inguinal,  ilio-hypogastric,  ilioscrotal)  cornea  from  the  siipe- 
rior  part  of  the  plexus,  passes  oiitwanlly  through  the  psoas 
magDUs  to  the  quadratus  lumbonim,  and  thence  to  the 
back  part  of  the  crest  of  the  ilinm, — here  it  divides  into  an 
external  and  internal  branch.  Tlie  former  supplies  the  ab- 
dominal muscles  and  integuments.  The  internal  can  be 
traced  forward  to  the  anterior  superior  spinous  process  of 
the  ilium,  and  thence  across  parallel  with  Poui)art'8  liga^ 
ment  to  near  the  rectus,  where  it  perforates  the  external 
oblique,  and  becomes  cutaneous  uiion  the  pubic  and  ingui- 
nal regions. 

The  midiSe  muscvlo-cutaneous,  or  ingutno-cutaneoits,  has 
nearly  a  similar  origin  and  distribution  with  the  last. 

The  inferior  musculo-cutaneous,  or  exiernal  cutaneom, 
comes  from  the  first  or  second  lumbar,  passes  along  the 
iliacua  muscle,  and  between  the  anterior  superior  and  an- 
terior inferior  spinous  processes,  divides  into  an  anterior  and 
posterior  branch.  The  former  perforating  the  fascia  lata 
about  three  or  four  inches  below  Poupart's  ligament,  be- 
comes cutaneous,  distributing  filaments  as  low  as  the  knee. 
The  posterior  is  spent  on  the  outer  and  back  part  of  the 
thigh,  either  passing  through  or  behind  the  tensor  vagiote 
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superior  lumbar  nerves,  and  is  the  largest  nerve  of  thelum* 
bar  plexus.  It  passes  behind,  and  sometimes  through  the 
psoas  muscle,  and  descends  to  Poupart's  ligament,  beneath 
which  it  ])asses  about  half  an  inch  to  the  outside  of  the 
femoral  artery,  where  it  divides  into  numerous  muscular 
and  cutaneous  branches.  In  the  pelvis  it  distributes  fila- 
ments to  the  psoas  and  iliac  muscles. 

The  obturator  nerve  comes  from  the  third  or  fourth  lum- 
bar, passes  through  the  psoas  muscle,  and  descends  along 
the  inner  edge  of  the  latter  to  the  obturator  foramen^ 
through  which  it  passes  to  the  inner  side  of  the  thigh, 
where  it  divides  into  an  anterior  and  2^sterior  branch,  which 
supply  the  muscles  chiefly  on  the  inner  thigh,  the  adduc- 
tors, gracilis,  vastus  internus,  &c.,  as  well  as  the  integu- 
ments, and  anastomoses  with  the  vaginal  branches  of  the 
crural ;  one  long  branch  is  traced  as  low  down  as  the  i>o- 
piteal  space,  to  the  back  part  of  the  knee  joint. 

The  lumbosacral  nerve  comes  from  the  fourth  and  fifth 
lumbar,  and  descends  into  the  pelvis  to  join  the  sacral 
plexus. 

The  2^sterior  divisions  of  tlie  lumbar  nerves  pass  back- 
ward between  the  transverse  processes,  and  supply  the 
multifidus  spinfe,  longissimus  dorsi,  and  6acro-luni])ali8 
muscles,  and  tlie  integuments.  Varieties  will  be  seen  in 
the  number  and  distribution  of  tlie  branches  of  the  lumbar 
plexus. 

The  sacral  nerves  (Fig.  204)  consist  of  six  pair.  Tbey 
divide  within  the  spinal  canal  into  anterior  and  posterior 
branches,  which  pass  out  at  the  anterior  and  p«».sterior 
sacral  foramina.  The  ]x>sterior  are  quite  small,  and  suj>idy 
the  muscles  and  integuments  on  the  back  of  the  sacrum. 

Tlie  anterior  are  large,  the  four  superior  of  which,  with 
the  last  lumbar  uniting  together,  constitute  the  stK-ral 
plexus.  These  nerves  all  receive  branches  from  the  sacral 
ganglia  of  the  sympathetic.  The  fifth  and  sixth  are  very 
small,  sometimes  absent,  and  escape  between  the  sacrum 
and  coccvx 

The  sacral  or  sciatic  plexus  is  situated  upon  the  side  of 
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fhe  rectam,  in  front  of  the  pyriformis  muscle,  and  behind 
the  pelvic  fascia.  Its  branches  are  divided  into  infernal  and 
tztemal.  The  former  are  distributed  to  the  pelvic  viscera, 
the  latter,  consisting  of  the  greater  and  lesser  isc/iiali'c,  gl\ir 
feo^,  and  ^lufic,  go  principally  to  the  lower  extremity.  AH 
of  these  will  he  noticed  in  connection  with  the  organs 
they  severally  supply. 


CHAPTER  V. 
ACTIVE  OROAN8   OF   THE  TRUNK. 

FOURTH    DITISlOIf. 

THB  0ROA:ra  or  urination. 
Thke  organs  consist  of  the  Kidneys,  the  Ureters,  and 
the  Bladder. 

SECTION    I. 
THE  KIDNXTB. 

The  kidneys  arc  two  firm,  solid  bodies,  situated  in  the 
Inmbar  regions,  at  their  posterior  portion,  extending  be- 
tween the  crest  of  the  ilium  and  the  last  rib— lying  upon 
the  psoas  magnus,  qnadratus  liimbomm,  and  diaphragm, 
and  corresponding  to  the  two  lost  dorsal,  and  two  upper 
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rounder,  and  nearer  the  spine,  than  the  lower  end,  and  ifl 
also  Burniountcd  hj  the  renal  capsule. 

The  kidneya  are  seen  to  vary  in  number,  sometimes  there 
Fio.  90S.  being  only  onej 

Tchich  is  qnite 
large,  and  ex- 
tending acroH 
the  epinc.  The 
two  kidneyi*  are 
■  Bomctim(.-s  con- 
nected hy  a 
transverse  hand, 
and  Dr.  Horner 
cites  an  instance 
wliereoneof  the 
kidneys  was  in 
the  pelvis  in 
front  of  the  rec- 
tum. 

The  kidneys 
are  es^enlinlly 
glandular  or- 
gans, and  each  consists  of  membranes^  two  distinct  sub- 
Btancea,  the  cortical  and  tubular,  the  excretory  ducts,  bU>i>J- 
veesels  and  nerves. 

Three  membranes  are  given  to  the  kidney,  a  serons,  ccl- 
lulo-adiposo,  and  fibrous.  The  first  comes  from  the  peri- 
toneum, and  is  j>artinl,  covering  only  the  anterior  Bnrtuce. 
Ot  the  second,  or  cdMo-adii)ose,  the  cellular  portion  jiroviiils 
in  the  young,  while  tlie  adipose  is  most  abundant  in  the 
adult  The  third  ovfibmus  ia  tlie  proper  coat  of  the  kidney. 
It  forms  a  capsule  which  couipletely  envelops  the  Kurfai-es, 
and  enters  the  liilas  along  with  the  blood-vessels.  This 
membrane,  as  already  stated,  is  fibrous,  and  is  also  string, 
elastic,  smooth,  and  semi-transparent.    It  adheres  to  thf  sur- 

Fio.  305  rcprMsnti  the  Urinary  A]>par«lui<.  a  a  Kidnejs.  hi  Ct\^a\m 
renalis.  e  c  Ureters,  i  Bladder.  «  Kedum.  /  Renil  anerin.  g  Aortt. 
k  It*  diTiiioD  iDlo  the  iliict,    t  Poiot  whai«  urelcri  iron  tba  iliact. 
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face  of  the  kidney  hy  delicate  cellular  and  vascular  fila- 
. meats,  which  are  easily  torn  on  raisiug  it,  and  which  are 
traced  into  ita  substaDce.  It  preserves  the  form  of  the 
kiduey. 

On  making  a  section  of  the  kidney  from  its  convex  to  its 
f»acave  portion,  two  distinct  suhatances  are  noticed,  the 
external  or  cortical,  and  the  internal  or  iubtdar.  Tlie  cortical 
forms  the  superficial  layer,  is  about  Fm.  906. 

two  lines  in  thickness,  though  vary- 
ing at  difTerent  points,  and  sends  pro- 
cesses towards  the  centre  of  the  gland 
bctweea  the -tubular  portion,    thus 
dividing   the    latter    into   as    many  < 
separate  parts  assuming  the  form  of  i 
distinct  cones.     Its  color  is  a  reddish 
brown,  and  it  is  also  called  vascular  \ 
from  the  quantity  of  blood-vesscla 
with  which  it  is  supplied. 

On  being  torn,  a  number  of  gran- 
ules are  seen,  which  seem  to  comjiosc 
the  groat  body  of  tho  cortical  portion,  and  are  called  the 
corpora,  or  acini  of  Malpighi.  These  acini  exist  in  immense 
numbers,  and  arc  seen  as  very  minute,  round,  red  points, 
their  diameter  being  about  the  tenth  of  a  line.  Their  con- 
nection with  arterial  branches  is  compared  to  that  of  ber- 
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Each  capsule  is  perforated  by  aa  artery  called  vas  tn/erens, 
which  goes  to  form  this  vascular  ball^  and  from  the  inte- 
rior of  each  there  passes  out  through  the  capsule  a  small 
vein  called  vas  efferens,  which,  with  other  veins  of  like 
kind,  goes  to  the  venus  plexus  surrounding  the  convoluted 
urinary  tubes.  Two  systems  of  vessels  are  here  described, 
first  the  arterial  capillary ^  composing  the  acini  of  Malpighi 
within  the  urinary  capsule,  and  second,  the  venous  capiUary 
on  the  outside  of  the  capsule  surrounding  the  urinary 
tubes,  and  constituting  a  plexus  which  is  compared  to  the 
portal  plexus  of  the  liver.  This  plexus  is  believed  by  Mr. 
Bowman  to  secrete  the  urea,  lithic  acid,  and  other  solid 
portions,  while  he  assigns  to  the  arterial  plexus  or  acini, 
the  separation  of  the  water  and  soluble  elements  of  the 
urine. 

The  internal  or  tubvlar  portion,  (Fig.  206,)  called  also 
pyramides  Malpighi^  consists  of  fine  tubes  collected  in  fasci- 
culi, forming  cones,  of  which  there  are  about  fifteen.  These 
cones  are  of  a  dense  structure  and  pale  color,  with  their 
bases  at  the  circumference,  and  their  apices  at  the  central 
cavity  of  the  kidney.  They  are  separated  and  surrounded 
by  the  cortical  substance,  constituting  the  several  conoidal 
fasciculi  so  many  distinct  lobes,  or  miniature  kidneys, 
which  are  distinctly  marked  upon  the  surface  of  the  foetal 
kidney.  The  apex  of  each  cone  is  free,  and  forms  a  projec- 
tion into  the  central  cavity  termed  papilla  or  mammary 
process. 

The  papilla3  are  not  so  numerous  as  the  cones,  as  two  or 
more  of  the  latter  converge  into  one  of  the  former.  The 
papillas  are  arranged  into  an  anterior,  middle,  and  poste- 
rior row ;  and  each  one  presents  several  foramina,  through 
which  the  urine  passes  from  the  tubuli  uriniferi.  Each 
cone  or  pyramid  consists  of  a  collection  of  these  tubuli, 
which  are  more  numerous  at  the  base  than  at  the  apex,  in 
consequence  of  their  coming  together  as  they  api)roach  the 
latter.  They  are  compared  to  fine  hairs,  and  are  proven 
to  be  conductors  of  the  urine,  by  making  a  section  of  them 
and  squeezing  the  cortical  portion,  when  drops  of  urine 
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■re  seen  to  ooze  out.  They  are  coDVoluted  tubes,  in  tli9 
cortex,  called  the  tvbee  of  Ferrdn,  intertwining  here  with 
the  Tenons  and  arterial  capillariea,  and  ending  either  in 
loops  or  cceca ;  while  in  the  pyramids  or  cones  these  tubes 
parene  a  straight  course. 

The  papillie  are  surrounded  by  funnel-like  formations  of 
a  fibro-mucous  character,  called  irifundUmla,  The  papiliss 
sre  sometimes  more  numerous  than  the  infundibula,  in 
which  case  two  or  more  of  the  former  are  found  to  one  of 
the  latter.  The  infundibula  come  together  or  run  into 
each  other  so  as  to  form  three  compartments — one  in  the 
middle,  and  one  at  each  end  of  the  kidney,  which,  from 
their  cup-like  form,  are  termed  calyces,  and  these  calyces, 
by  their  union,  expand  into  the  oval  cavity,  at  the  inner 
margin  of  the  bilus,  constituting  tWe  pelvis  of  the  kidney. 

The  arteries  of  the  kidneys  are  the  renal  or  emulgent, 
uid  come  from  the  aorta,  at  right  angles.  Each  dividea 
into  six  or  more  branches,  which  enter  the  fissure  of  the 
kidney,  and  then  sub-divide  into  numerous  minute  vessels 
which  go  between  the  tubuU  to  the  cortex,  and  form  nu- 
merous inosculations,  constituting  a  capillary  net-work. 
The  veins  correspond  to  the  arteries,  though  they  are 
larger.  They  pass  out  of  the  kidney  at  the  fissure,  and  go 
to  the  vena  cava  ascendens.  Tlic  left  renal  vein  is  longer 
than  the  right,  and  passes  in  front  of  the  aorta. 

Tlio  li/m/iholi'js  are  (loscrihc-il  aa  numerous,  and  go  to  the 
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The  structure  of  these  bodies  consists  of  a  thick  mem- 
brane of  cellular  tissue,  wbich  surrounds  and  forms  their 
proper  coat,  and  processes  which  are  traced  within,  sep* 
arating  its  several  parts.  In  the  centre  a  small  trian- 
gular cavity  is  seen,  containing,  in  the  foetus,  a  viscid 
reddish  fluid ;  in  the  child,  a  yellow  fluid ;  in  the  adult, 
,  a  dark  brown  liquid ;  while,  in  old  age,  it  is  almost  en- 
tirely empty. 

This  cavity  is  not  always  found,  and  by  some  is  denied 
to  exist  at  all,  and  when  present  is  attributed  either  to  the 
enlargement  of  a  vein,  decomposition,  or  laceration. 

The  arteries  come  from  the  renal,  aorta,  and  phrenic. 

The  veins  of  the  right  go  to  the  vena  cava  ascendens; 
those  of  the  left  enter  the  emulgent 

The  nerves  are  from  the  renal  and  solar  plexus.  Eadi 
capsule  is  divided  into  lobes,  and  these  again  have  been 
divided  into  lobules,  having  granules,  which  are  found  to 
be  connected  with  the  veins. 

Function, — The  use  of  the  renal  capsules  is  as  yet  un- 
known. In  the  foetus,  like  the  thymus  and  thyroid  bodies, 
they  are  large,  and  are  supposed  to  be  connected  with 
foetal  sanguification. 

Function  of  the  Kidneys. — The  use  of  these  glands,  it  is 
well  known,  is  to  secrete  the  urine ;  and  the  cortical  por- 
tion of  the  kidney,  which  is  exceedingly  vascular,  has 
been  assigned  as  the  especial  part  where  the  secretion 
occurs,  while  the  tabular  conveys  the  fluid  down  the  coni- 
cal fasciculi  to  the  papillae,  through  which  it  passes  into 
the  pelvis.  The  uriniferous  tubes  are  lined  by  mucous 
membrane,  and  are  found  by  Henle  to  contain  epithelial 
cells,  which,  as  in  other  glands,  are  regarded  as  the  true 
secreting  agents.  When  filled,  they  break  and  discharge 
into  the  tubuli  uriniferi,  others  being  formed  from  the 
nuclei  of  the  extinct  cells. 

The  urine  is  composed  principally  of  water.  It  also 
contains  urea,  a  substance  highly  charged  with  nitrogen, 
and  also  lithic  or  uric  acid.  In  children  hippurtc  acid  in 
found  instead  of  the  lithic.   Lactic  acidy  an  animal  extractive 
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robstance,  and  varions  salts,  as  the  phosphate  and  salphata 
of  lime,  muriate  of  ammonia  and  soda,  and  salts  of  magne- 
ria,  are  also  found  as  constituents  of  the  urine. 


SECTION  II. 
THE  TTRETERS. 

The  ureters,  (Fig.  205,)  one  for  each  kidney,  are  the  ex- 
cretorj  ducts,  and  extend  from  the  kidney  to  the  hiadder, 
conveying  the  urine  from  the  former  into  the  latter.  They 
are  about  the  size  of  a  goose  quill,  and  of  an  average  length 
of  eighteen  inches.  They  commence  in  the  pelvis  of  the 
kidney,  and  emerging  at  the  fissure  behind  the  vessels, 
take  a  course  downward  through  the  lumbar  regions,  upon 
the  anterior  surface  of  the  psoas  magnus,  and  behind  the 
peritoneum,  crossing  the  primitive  iliac  arteries  to  the 
pelvis,  which  they  enter.  Here  they  cross  the  internal 
iliacs  and  vasa  deferentia,  and  proceed  to  the  back  part  of 
the  bladder,  which  they  enter  by  passing  very  obliquely 
through  its  coats,  and  terminating  about  ten  or  twelve 
lines  from  the  neck.  In  the  female,  the  ureter  is  in  relation 
with  the  Fallopian  tubes  and  broad  ligaments. 

The  ureters  consist  of  two  coats,  an  outer  or  fibrous,  and 
an  inner  or  mucous  coai  The  fibrous  is  composed  of 
dense  cellular  tissue.  The  mucous  is  pole,  without  valves, 
and  traced  into  the  bladder. 


64'4  vanxi 

Ita  poeitioa  and  capacity  varj  according  as  it  is  fall  or 
empty,  and  also  accordiag  to  age,  sex,  habit  and  diseue. 
When  empty,  in  the  adult,  it  is  coDtracted  and  found  below 
and  behind  the  puh^s,  and  presents  a  flat,  triangular  shape. 
When  moderately  distended,  it  rises  above  the  pabis,  in  con- 
tact with  the  recti  muscles,  and  in  front  of  the  peritonenm, 
and  eseumes  the  form  of  an  OToid,  the  larger  end  being  be- 
low upon  the  rectum,  the  smaller  end  above;  when  com- 
pletely full,  it  rises  still  higher,  enlarging  more  and  more, 
and  having  its  larger  end  above  and  the  smaller  below.  In 
the  foetus  it  is  relatively  larger  than  in  the  adult.  In  the 
female  it  is  larger  than  in  the  male,  and  the  habit  of  retain- 
ing the  urine  renders  it  larger  than  when  the  calls  of  natore 
are  promptly  attended  to.  In  disease  every  variety  of  size 
and  the  highest  and  lowest  positions  are  seen. 
The  form  of  the  bladder  has  been  stated  to  be  ovoid  or 
Fio,  307.  egg-shape,  but  presenting  differen- 

ces according  to  causes  above  men- 
tioned. Its  direction  or  long  axis 
is  obliqae  from  above  downward 
and  backward,  and  this  obliquity, 
{  which  varies  with  its  distention, 
will  correspond  to  a  line  extending 
from  between  the  umbilicus  and 
pubis  to  the  coccyx.  Its  divisioiu 
are  into  a  body  or  central  portion, 
an  upper  or  superior /vndas,  a.  lower 
*  or  inferior  fundus  or  base,   and  a 

cervix  or  nock.  It  is  retained  in  its  position  by  ligaments, 
which  are  divided  into  the  false  and  the  true.  The  false  are 
formed  by  reflections  of  the  poritoneuni,  and  are  tvro  poste- 
rior and  two  lateral.  Tlie  posterior  extend  one  on  either 
side,  in  a  semilunar  form,  from  the  front  of  the  rectum  to 
the  back  part  of  the  blndder,  and  contain  the  obliterated 

Fia.  SOT  repreaents  tlie  Urinar;  Bladder  and  iu  appendages,  a  Mu««u1ar 
(tructure  of  Ihe  Bladder,  b  i  Vrtlen.  c  t  Vasa  ijerrrenlia.  d  Vrsicul* 
aaminales.  /EfferenI  duclof  Teiiculs  lemintle*.  g  Ouclu*  ejacutatoriua.  k 
Prmtate  gland,    i  Hembranoui  portioa  of  urethra. 
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umbilical  arteries  and  nretera.  The  two  lateral  ligamenta 
extend  from  the  iliac  fo6s»  to  the  sides  of  the  bladder,  and 
oontaia  the  raea-deferentta  of  the  male,  and  the  round  liga- 
menta of  the  otems  in  the  female. 

This  portion  of  the  peritoneum,  it  is  important  to  observe, 
descends  upon  thefrontandthesides  of  the  rectum,  to  about 
four  inches  from  the  anus,  leaving  consequently  the  lower 
portion  of  the  rectum  uncovered  by  peritoneum.  From 
tiiis  point  it  is  reflected  forward  upon  the  bladder,  at  its 
lower  and  posterior  part,  a  short  distance  above  the  base  of 
the  prostate  gland,  and  about  the  middle  of  the  vesiculsa 
Beminales,  whence  it  passes  upward  upon  the  back  and 
aides  of  this  organ  to  its  superior  fundus,  and  is  then  traced 
onward  to  the  abdominal  muscles,  as  explained  elsewhere. 
It  is  just  below  the  line  of  reflection,  and  on  the  inferior 
fbndus  of  the  bladder,  that  the  latter  organ  can  be  entered 
from  the  rectum  without  injuring  the  peritoneum. 

The  true  ligaments  are  two  anterior  and  two  lateral,  to 
which  are  added  the  two  obliterated  umbUical  arterie8,^nd 
the  urachuB,  making  seven  in  all. 

The  two  anterior  come  from  the  pelvic  fascia,  which  lines 
the  parietes  of  the  pelvis,  and  is  a  continuation  of  the  fascia 
iliaca.  They  commence  at  the  lower  portion  of  the  inner 
inrface  of  the  pubis,  on  each  side  of  the  symphysis,  and 
proceed  upward  to  the  front  of  the  bladder,  upon  which 
they  expand,  as  well  as  upon  the  upper  surface  of  the  pros- 
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have  been  designated  by  anatomists :  1.  The  «uperu>r,  in 
contact  with  the  recti  muscles,  and  with  the  small  intes- 
tines, when  the  bladder  is  distended,  and  attached  to  which 
are  the  urachus  and  obliterated  umbilical  arteries  ;  2  and  3. 
The  lateral  regions,  corresponding  to  the  sides  of  the  pelvis ; 
4.  T\iQ  posterior  region^  in  relation  with  the  rectum  in  the 
male,  and  the  uterus  in  the  female ;  6.  The  anierior  re- 
gion  behind  the  pubis  and  recti  muscles,  deprived  of  the 
peritoneum ;  and  6.  The  inferior  region^  resting  upon  the 
vesicul89  seminales  and  pcostate,  and  in  relation  with  the 
rectum  in  the  male,  and,  in  the  female,  contiguous  to  the 
vagina. 

Structure. — The  bladder  is  composed  of  four  coats,  the 
peritoneal^  muacvlary  ceUtUar^  and  mucous.  The  peritoneal 
or  serous  coat  is  only  partial,  covering  simply  the  posterior 
part  and  sides  of  the  bladder,  extending  from  the  summit 
to  within  an  inch  of  the  base  of  the  prostate,  whence  it  is 
reflected  upon  the  rectum,  forming  the  pouch  which  is  seen 
between  these  organs.  The  muscular  coat  is  arranged  into 
fasciculi  of  pale  fibres  running  in  various  directions,  hav- 
ing spaces  between  them  through  which  the  mucous  mem- 
brane sometimes  protrudes  so  as  to  form  pouches  in  which 
calculi  occasionally  lodge,  and  are  not  detected. 

The  muscular  fibres  are  seen  to  run  longitudinally  and 
circularly,  and  some  again  present  a  reticular  arrangement 
The  longitudinal  are  regarded  as  the  most  numerous  and 
strongest.  They  commence  about  the  cervix  and  are  traced 
upward,  expanding  over  the  anterior  surface  of  the  bladder 
to  its  summit,  and  thence  descending  upon  the  posterior 
surface  and  sides,  back  to  the  neck,  where,  according  to 
Wilson,  they  are  inserted  into  a  ring  of  elastic  tissue,  as 
pointed  out  by  Sir  A.  Cooper  surrounding  the  beginning 
of  the  urethra,  and  into  the  isthmus  of  the  prostate.  The 
anterior  fibres  are  traced  into  the  pubes  and  rami  of  the 
ischia,  to  which  they  are  attached  by  four  tendons,  two  on 
each  side,  a  superior  and  inferior.  This  muscular  coat  re- 
ceives the  name  of  the  detrusor  urince. 

The  longitudinal  fibres  in  the  female,  according  to  Mr. 
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Harruon,  are  "  inserted  anteriorly  and  Uterally  into  the 
oollnlo-Taaculftr  and  glandular  tissae  around  the  cervix, 
and  posteriorly  into  a  more  dense  tissue  connecting  the 
urethra  to  the  vagina." 

The  circnlar  fibres  are  found  to  he  scattered,  pale,  and 
indistinct  on  the  upper  portions  of  the  bladder,  while  on 
the  lower  and  about  the  neck  they  become  more  distinct 
and  close,  and  form  what  is  considered  hy  some  a  distinct 
inuficle,  called  the  ^ahincter  vesicte.  There  are  a  variety  of 
opinions  in  reference  to  this  sphincter  muscle ;  some,  with 
Hr.  Guthrie,  asserting  that  there  are  no  fibres  around  the 
neck  of  the  bladder  capable  of  forming  a  sphincter,  while 
others,  as  Hr.  Bell,  Harrison,  and  Homer,  distinctly  de- 
•cribe  them. 

Sir  Charles  Bell  represents  a  plane  of  muscular  fibres, 
Ibrming  a  semicircolar  baud,  about  an  inch  in  breadth,  sur- 
rounding the  lower  half  of  the  orifice  of  the  urethra,  and 
at  this  point  especially  strong,  and  dispersing  into  the 
mbstance  of  the  bladder ;  while  the  upper  half  of  the  orifice 
is  surrounded  by  a  weaker  set  of  fibres,  though  continuous 
with  the  lower,  thus  completing  the  sphincter. 

Horner  speaks  of  a  similar  muscular  band  on  the  lower 
lemi-circumference  of  the  neck  of  the  bladder,  the  fibres  of 
which,  however,  he  finds  not  to  run  into  the  ordinary  mus- 
eolar  etmctnre  of  the  bladder,  but  to  go  transrersely  and 
be  connected  with  the  lateral  lobes  of  the  prostate ;  while 
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appearance  and  the  varions  directions  they  run,  are  called 
the  reticular.  Some  of  these  fasciculi  are  found  to  be  quite 
large,  and  from  their  projections  and  resemblance  to  the 
columnce  carneaB,  have  been  called  the  columnar  Kadder- 
This  arrangement  produces  pouches  or  depressions  for  the 
lodgment  of  calculi. 

The  ceUvlar  or  fhroua  coat  is  between  the  muscular  and 
the  mucous,  and  consists  of  fibres  very  compact,  dense, 
strong,  elastic,  extensible,  difficult  to  tear,  forming  a 
strong  bond  of  union  between  the  muscular  and  mucous 
coats,  and  impervious  to  water. 

The  fourth  coat  of  the  bladder  is  the  inner  or  mucouB^ 
called  also  the  villous  coat  Its  color  is  rather  pale,  or  of 
a  reddish  white,  and^  in  the  contracted  state,  presents 
many  folds  or  wrinkles,  which  are  efiaced  when  distended. 
It  abounds  with  small  mucous  follicles,  and  is  smoother 
than  the  same  membrane  in  the  stomach. 

Several  points  are  noticed  on  the  inner  surface  of  this 
coat.  First,  is  a  small  triangular  space,  below  and  behind 
the  neck  of  the  bladder,  known  as  the  vesical  triangle^  (tri- 
gone vesical.)  This  space  forms  an  equilateral  triangle, 
about  an  inch  in  length,  included  between  the  orifice  of 
the  urethra  and  those  of  the  ureters.  The  openings  for  the 
ureters  form  the  posterior  angles,  while  that  of  the  urethra 
forms  the  anterior.  Mr.  Bell  traces  a  muscular  bundle  of 
fibres,  forming  the  lateral  margins  of  the  triangle,  and 
proceeding  from  the  ureters  to  the  mouth  of  the  urethra, 
designed  he  thinks  to  open  the  ureters  and  allow  the  free 
entrance  of  the  urine.  This  triangular  space  is  smooth, 
destitute  of  the  wrinkles  common  to  other  parts  of  the 
bladder,  and  is  very  vascular  and  sensitive.  By  the  aid  of 
the  lens  numerous  villi  are  detected. 

At  the  mouth  of  the  urethra,  or  anterior  angle  of  the 
trigone,  an  eminence  is  observed,  called  the  uvula  vesica. 
This  is  situated  about  opposite  the  third  lobe  of  the  pros- 
tate, and  is  formed  by  a  projection  of  the  mucous  mem- 
brane, which  occasionally  becomes  an  obstacle  to  the  intro- 
duction of  the  catheter. 
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The  arteriet  of  the  bladder  vary  in  their  origin,  nuniher, 
and  size.  They  come  from  the  internal  iliac,  pudic,  and 
obturator. 

The  veins  form  around  the  cervix  a  plexus,  which  dis- 
charges into  the  internal  iliac  vein  or  some  of  its  branches. 

The  nerves  come  from  the  hypogastric  plexus,  consisting 
both  of  ganglionic  and  spinal  filaments,  which  explains 
the  fact  of  the  bladder  being  both  a  voluntary  and  in- 
voluntary organ. 

Function. — The  use  of  the  bladder  is  essentially  that  of  a 
Twervoir  for  the  urine ;  and  by  its  muscular  apparatus  it  is 
the  chief  agent  of  expelling  the  urine,  as  in  paralysis  of 
the  bladder  no  action  of  the  abdominal  muscles  can  effect 
the  expulsion. 


CHAPTER  VI. 
:  OROAN8  OF  THE  TRUNK. 

FIFTH     DIVISION. 
0R0AN8   OF   THE   PELVIS. 


This  division  comprises  the  organs  of  the  pelvis,  including 
the  mo/eand/cmo^c  organs  of  generation. 


SECTION  1. 
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taneoos  veinB  and  follicles  are  seen  throQgli  it   Hain,  rnn- 
niag  obliquely,  thinly  cover  it,  uid  it  is  nsnaUy  wrinkled. 
Fib.  aos.         This  coat  ie  common  to  both  testes,  and  is 
divided  into  two  lateral  portions  by  a  me- 
dian line  common  to  the  perineam  and 
under  surface  of  the  penifl.called  the  ropte. 
The  next  coat,  or  proper  coat  of  the  scro- 
\  turn,  is  the  dartoa. 

The  dartoe  is  a  peculiar  membrane,  be- 
liog  regarded  as  a  structure  between  the 
'  cellular  and  muscular,  and  consisting  of 
a  contractile  fibrous  tissue  It  ia  attached 
to  the  rami  of  the  puhes  and  ischium,  and 
along  the  mesial  line,  where  it  is  found  most  dense ;  it  is 
rejected  upward  between  the  testes,  constituting  the  «ep- 
turn  scroti.  It  presents  a  reddish  appearance,  from  the 
quantity  of  blood-vessels  present ;  is  always  destitute  of  fat, 
and  has  its  fibres  running  in  every  direction,  though  but 
loosely  connected  together.  Its  powers  of  contraction  are 
well  marked,  as  seen  in  the  corrugation  of  the  skin  from 
the  application  of  cold,  and  hence  by  some  it  is  considered 
muscular. 

The  dartos,  by  some  anatomists,  is  regarded  as  an  expan- 
sion of  the  gnbemaculum  testis;  bat  as  it  is  found  in  tbt 
integument  of  the  scrotum  before  the  descent  of  the  testes, 
it  is  justly  considered  by  others  as  entirely  independent  of 
this  structure.  Beneath  the  dartos  are  the  fibres  of  the 
cremastcr  muscle,  which  gives  but  a  partial  covering  to  the 
testicle,  and  receives  the  name  of  tunica  erythroides. 

Kext  in  order  is  a  condensed  cellular  membrane,  which 
surrouuds  each  testicle  and  its  chord,  connecting  the  cre- 
master  and  dartos  with  the  tunica  vaginalis,  and  called  the 
tunica  vaginalis  communis. 

The  tunica  vaginalis  is  a  serous  membrane,  derived  from 

Fia.  208  repreienta  a  tr*n«Terie  uclioo  of  Ibe  Ttittdt.  a  CbtUj  of  tb* 
tunic*  lasiniljg  Icitii.  h  Tudicb  albuginet.  c  Corpus  HighmoriBoum.  i  To- 
nick  Tucuioaa.  t  One  of  Ihe  lobulei  witb  its  teminal  tubei.  /  Section  eC 
•pidldfnui. 
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the  peritonemn,  daring  the  descent  of  the  testes  from  the  ah- 
domeo  into  the  scrotnm.  After  the  descent  of  the  testes  into 
the  scrotum,  the  canal  for  its  passage  hecomes  closed,  and 
this,  like  all  aerons  membranes,  presents  the  form  of  a  shut 
■ac.  One  portion  of  it  lines  the  inner  surface  of  the  dartos, 
and  is  called  the  parietai  ;  the  other  is  reflected  upon  the 
ferepart  and  sides  of  the  testicle,  and  is  the  viacerai  or 
tunica  vaginalis  teatia.  Between  the  two  portions  is  the 
•mooth  snrfaoe  and  cavity  in  which  the  secretion  occurs. 
This  memhrane  is  loosely  attached  to  the  scrotum  and  epi- 
didymis, but  firmly  to  the  testis,  or  rather  to  the  next 
membrane,  the  tunica  albuginea. 

The  tunica  aUmginea  forms  the  proper  coat  of  the  testis, 
ifl  in  direct  contact  with  the  gland,  consists  of  a  dense 
fibrous  structure,  of  a  bluish  white  color,  and  serves  to 
preserve  the  organ  in  its  proper  shape.  From  its  union 
vith  the  tunica  vaginalis,  it  is  called  a  fibro-serous  mem* 
brane,  auch  as  the  pericardium  and  dura  mater.  After 
investing  the  testis,  it  is  inflected  at  the  posterior  part, 
into  the  interior  of  the  gland,  by  a  vertical  partition  con- 
sistiog  of  two  lamina,  called  the  mediaatinum  teslta,  or 
corpus  Highmorianum,  between  which  are  found  the  vessels, 
nerves,  and  ducts.  Fibrous  cords  radiate,  in  great  num- 
bers, from  this  mediastinum  to  the  inner  surface  of  the 
tonic,  and  are  called  trabeculce  seplulie. 

The  tunica  vaaculosa,  so  named  by  Sir  Astley  Cooper, 
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feri,  and  are  in  coils  or  convolutions.  Being  collected  in 
bundles  or  fasciculi,  they  are  termed  htndea,  of  which  lat- 
ter there  are  estimated  between  three  and  four  hundred, 
baring  a  length,  according  to  Dr.  Monroe,  of  about  5208 
feet.  The  diameter  of  each  tube  is  made  tu  meaanre  from 
the  1-200  to  the  1-150  part  of  an  inch,  and  the  length  of 
each  about  IT  feet  Their  commencement  is  either  in  loops 
of  anastomosis  or  ccecal  terminations,  which  communicate, 
though  the  tubes  of  one  lobule  are  said  not  to  inosculate 
dirently  with  those  of  another. 

The  lobules  present  a  conical  form,  having  their  basei 
towards  the  surface,  and  their  apices  towards  the  mediasti- 
num testis,  consisting  of  ono  or  many  convoluted  tubuli 
seminiferi,  and  are  enclosed  and  separated  by  processes  from 
the  tunica  albuginea  and  vasculosa.  The  tubuli  seminiferi 
Fto  209.  ^^  ^^^  lobules  coalesce  in  about  twenty 

or   thirty   straight   tubes,    called  voia 
recta,  wbich,  entering  the  mediastinum 
and  interlacing  here  with  each  other 
and  with  the  vessels  and  nerves  of  the 
gland,  receive  the  name  of  rete  testU. 
The  rete  testis  is  situated  at  the  post^ 
rior  part  of  the  gland,  and,  at  its  upper 
part,  passes  through  the  tunica  albugi- 
,  by  from  ten  to  thirty  tubes,  called 
[  effereniia,  each  of  which,  becoming 
involuted,  receives  the  name  of  conta 
I  vasculontia.     From  the  bases  of  these 
coni  vasculosi,  larger  tubes  are  formed, 
constituting  the  epididymis. 

The  epididymis  is  situated  upon  the 
outside  of  the  tunica  albuginea,  upon  the  back  of  the  testis, 
being  connected  to  the  latter  by  the  reflected  tunica  vagin- 
alis, and  taking  a  vertical  direction.     It  is  formed  of  the 

Fia.  3^9  represenU  the  minute  structure  of  Ihe  T«ttkl«.  ]  1  Tunici  ilbic 
ginea.  3  Q  Ckirpui  Highmorianum.  3  3  Tubuli  leminireri.  4  4  Vim  recU. 
S  Rete  testis.  G  VasB-cCTerentia.  7  Conj-Tssculosi.  orglobut  major.  6  Epl> 
didjnii.    9  Globui  minor.     10  Vaa-defereni.     11  Vaaculun  aberrana. 
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eonroluted  coni  rascalosij  presenting  an  arched  form,  the 
larger  end  of  which  is  above,  and  called  the  globus  major; 
the  lower  end  ie  the  globas  minor,  while  the  intermediate 
portion  constitutes  the  body. 

The  epididymis  can  be  unraveled  into  a  single  conro- 
Inted  tube,  having  an  estimated  measure  of  twenty-one 
ftet,  and  receiving  at  intervals  of  about  three  inches  the 
ooni  vasculoBi..  At  the  lower  part  of  the  epididymis  this 
tube  is  less  convoluted,  and  ends  in  the  vas  de/ercTi^,  the 
excretory  duct  of  the  testicle. 

The  vaa  de/erena  is  a  large  tube  of  cartilaginous  density, 
proceeding  from  the  globus  minor  to  the  vesiculie  semi- 
nales,  and  designed  to  conduct  the  semen  into  the  latter 
from  the  testis.  It  ascends  parallel  with  the  epididymis, 
and  above  the  head  of  the  latter  becomes  one  of  the  con- 
stituents of  the  spermatic  cord,  along  the  back  part  of 
which  it  ascends  to  the  internal  abdominal  ring ;  here  it 
leaves  the  vessels  of  the  cord,  and  dipping  into  the  pelvis, 
is  enclosed  in  the  lateral  fold  of  the  peritoneum,  along 
which  it  proceeds  to  the  side  and  inferior  fundus  of  the 
bladder,  where  it  converges  towards  its  fellow  on  the  in- 
side of  the  vesiculas  seminales,  at  the  angle  of  their  junc> 
tion,  and  at  the  base  of  the  prostate  each  vas  d^erens  joins 
the  corresponding  duct  of  the  vesiculae  seminalis,  forming 
the  ductaa  ejaculcUorius ,  which  passes  through  the  prostate, 
and  opens  into  the  urethra  near  the  neck  of  the  bladder 
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muscle.  It  extends  from  the  epididymis  to  the  internal 
abdominal  ring,  and  is  covered  by  the  remains  of  the  peri- 
toneum^  which  accompanied  the  descent  of  the  testis^  called 
the  tunica-vdginalis  of  the  cord. 

The  spermatic  artery  comes  from  the  abdominal  aorta, 
sometimes  from  the  renal  artery,  proceeds  along  the  psoas 
muscle  to  the  internal  abdominal  ring ;  here  it  joins  the 
-epermatic  cord,  and  descends  along  with  it  to  the  bade 
part  of  the  testicle,  where  it  enters  the  rete  testis  by  divid- 
ing into  several  branches,  which  again  subdivide  very 
minutely  around  the  tubuli  seminiferi.  A  branch  goes  to 
the  vas  deferens  from  the  superior  vesical  called  deferential^ 
and  one  to  the  cremaster  muscle  from  the  epigastric,  the 
cremasteric  artery. 

The  veins,  on  leaving  the  rete  testis,  become  very  tortu- 
ous, twine  round  the  arteries  and  form  It  plexus  called  the 
C07j)us  pampiniformCy  constituting  the  principal  bulk  of  the 
cord.  The  right  spermatic  vein  ends  in  the  inferior  cava 
near  the  renal.     The  left  ends  in  the  left  renal  vein. 

The  nerves  come  from  the  spermatic  plexus.  Branches 
also  from  the  lumbar  plexus  go  to  the  cremaster. 

The  lymphatics  go  to  the  lumbar  glands. 

The  testes  are  not  seen  first  in  the  scrotum,  but  are  situ- 
ated in  the  abdominal  cavity,  immediately  beneath  the 
kidneys  and  behind  the  peritoneum.  They  are  represented 
as  being  about  two  lines  long  in  the  middle  of  the  third 
-  month  of  uterine  life.  About  the  fifth  or  sixth  month  they 
have  descended  as  low  as  the  inferior  portion  of  the  psoas 
muscles.  In  the  seventh  month  they  are  seen  in  the  iliac 
fossa ;  in  the  eighth  in  the  abdominal  canal ;  and  a  few 
weeks  before  birth  they  are  found  to  reach  the  scrotum. 
The  gubemacultim  testis  is  a  cord  composed  of  cellular  and 
ligamentous  fibres,  extending  from  the  inferior  portion  of 
the  testicle  to  the  scrotum,  and  is  regarded  as  the  agent 
by  the  contractile  power  of  which  the  testis  descends  or  is 
drawn  into  the  scrotum. 

Function  of  the  Te^es. — The  office  of  these  glands  has 
been  already  stated  to  be  to  secrete  the  semen,  a  fluid 
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whicli,  according  to  the  microscope,  contains  nnmerona 
little  filamentary  bodies  termed  spermatoxocB  or  saninai 
tmimalciUet,  and  granules,  which  constitute  the  elements 
of  the  reproductive  cells,  by  vhich  the  germs  fur  the  con- 
tinuance of  the  human  species  are  provided. 

The  Veaiculte  Seminalea,  (Fig.  207.)  These  bodies  are 
two  in  number,  and  situated  on  the  under  surface  of  the 
bladder  behind  and  above  the  prostate,  and  in  front  of  the 
rectum.  They  diverge  behind,  and  converge  in  front,  where 
they  are  separated  only  by  the  vasa  deferentia.  They  are 
attached  to  the  bladder  by  cellular  tissue,  and  are  sur- 
Totinded  by  a  venous  plexus.  The  form  of  each  is  oral, 
having  B  length  of  about  two  inches,  and  a  breadth  of  half 
an  inch.  They  present  the  appearance  of  cells,  but  are 
found  to  consist  of  one  continuous  convoluted  tube,  the  sev- 
eral coils  communicating,  and  being  connected  by  cellular 
tissue.  Each  vesicula  has  two  coats,  an  external  of  fibro- 
oellular  substance,  and  an  internal  or  mucous.  Each  vesicle 
h'as  an  excretory  duct  about  a  line  and  a  half  long,  which, 
nniting  in  the  substance  of  the  prostate  with  the  vas 
deferens,  forms  a  common  duct,  the  ductus  yacidaUmua, 
which  is  about  three  quarters  of  an  inch  long,  passing  for- 
ward through  the  prostate,  and  opening  into  the  urethra 
on  the  anterior  edge  of  the  caput  gallinaginis.  These 
bodies  communicate  freely  with  the  vas  deferens,  and  are 
considered  as  rewervdirs  for  the  srmi'n.  l)iit  tticv  nrc  found 
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luting  a  strong  fascia,  which  invests  the  sides  and  infe- 
rior surface  of  this  gland,  thus  forming  for  it  a  capsule. 
Its  density  is  firm  and  resisting.  Its  color  is  of  a  grayish 
hue.  The  posterior  surface  is  flat  and  notched,  which 
divides  it  into  two  lateral  lobes,  and  on  raising  the  vesica- 
lae  seminales,  a  transverse  process  is  observed  connecting 
the  lateral  lobes,  called  by  Sir  Everard  Home  the  third 
or  middle  lobe  of  the  prostate.  The  sides  of  the  prostate 
are  round,  smooth,  and  covered  by  the  levatores  ani  mus- 
cles, veins,  and  a  strong  fascia.  The  structure  of  this  gland 
consists  of  mucous  follicles,  which  discharge  by  ten  or 
more  excretory  ducts  into  the  urethra  on  either  side  of  the 
caput  gallinaginis,  and  these  follicles  are  surrounded  by  a 
condensed  fibrous  or  cellular  tissue.  The  fluid  of  thii 
gland  is  white  or  brownish,  and  viscid. 

THE  PENIS. 

The  penis  is  connected  to  the  symphysis  pubis,  and  in 
front  of  it.  It  is  divided  int-o  a  root,  body,  and  extremity. 
The  root  is  attached  by  two  crura  to  the  rami  of  the  is- 
chium and  pubis.  The  body  forms  the  intermediate  or  cen- 
tral j)ortion,  while  the  extremity  consists  of  the  glans  penis. 

Structure, — The  penis  consists  of  integument,  cellular 
tissue,  the  corpora  cavernosa,  corpus  spongiosum,  and  ure- 
thra. 

The  integument  is  delicate,  thin,  loose,  and  free  from 
fat.  It  projects  beyond  the  extremity  of  the  glans,  so  as  to 
form  a  loose  sheath  termed  the  prepuce.  It  is  then  re- 
flected back  to  the  root  of  the  glans,  thence  over  the  glans 
itself,  where  it  is  very  delicate,  and  is  traced  to  the  open- 
ing of  the  urethra  continuous  with  the  lining  membrane 
of  tliis  canal.  The  prepuce  is  connected  to  the  glans  by  a 
longitudinal  fold  or  process  ceWedi  frenum  prepiUiL  Its  in- 
ner layer  is  mucous  and  is  connected  to  the  outer  by  loose 
cellular  tissue,  which  readily  allows  the  infiltration  of  se- 
rum. Around  the  corona  of  the  glans,  and  beneath  the 
skin,  numerous  sebaceous  glands  are  seen,  called  glandules 
odori/eroe  or  glands  of  Tyson. 


The  cdlvlar  coat  is  occasioDallj  found  much  condensed, 
and  lost  in  the  fascia  of  the  thighs.  It  is  described  as  heiny 
reflected  from  the  linea  elha,  upon  Fio.  sio. 

the  penis,  as  far  as  its  extremity,, 
being  particularly  strong  where 
the  penis  is  connected  with  the 
pubis,  and  constituting  its  sus- 
fvnsnry  ligament.  This  ligament'^ 
conHists  of  dense,  fibrous  tissue,  i 
which  elastic  fibres  have  been  de- 
tected, and  it  is  supposed  somemus- 
cular  fibres  have  also  been  seen. 

The  corp(yra  cavernosa  form  the 
largest  portion  of  the  penis,  and 
consist  of  two  semi- cylindrical 
bodies  of  considerable  length, 
placed  side  by  side,  and  having  a 
partition  between  them,  though 
rather  imperfect,  termed  septum 
pecltni/orme.  The  corpora  caver- 
nosa arise  by  two  conical  crura 
from  the  rami  of  the  ischia  and 
pubis,  beginning  in  front  of  the 
tuber  ischii,  and  proceeding  to 
the  lower  part  of  the  sympliysis, 
where 
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tween  them  two  grooves,  the  one  superior,  occupied  by 
the  dorsal  vessels  and  nerves ;  the  other,  inferior,  contain- 
ing the  urethra.  Each  corpus  consists  of  a  white,  very 
strong,  fibrous,  and  elastic  membrane,  consisting  mostly  of 
longitudinal  fasciculi  closely  interlacing  each  other,  though 
an  internal  layer  of  circular  fibres,  as  continuous  with  the 
septum,  is  also  seen.  From  the  inferior  groove,  a  number 
of  radiating  fibrous  bands  are  seen  crossing  the  cavities  of 
the  corpora  to  be  inserted  in  the  inner  walls  of  this  fibrous 
tunic ;  these  cords  are  called  trabecuUB,  and  are  believed  to 
strengthen  the  organ  as  well  as  to  limit  its  distension.  The 
interior  of  each  corpus  is  occupied  by  a  soft,  cellulo-vascu- 
lar,  or  erectile  tissue,  presenting  a  spongy  appearance,  or  a 
multitude  of  cells,  all  of  which  communicate  freely  with 
each  other  and  with  the  veins,  and  consist,  says  Dr.  Morton, 
of  an  intertexture  of  veins  closely  woven  together,  so  as  to 
present  the  appearance  of  cells,  which  veins  or  venous  plex- 
uses are  supported  and  separated  by  the  trabeculse. 

The  corpus  spongiosum  surrounds  the  urethra,  and  ex- 
extends  from  between  the  crura  about  an  inch  behind 
their  junction  to  the  extremity  of  the  penis.  Its  poste- 
rior extremity  is  called  the  hidb — its  anterior  the  glam 
penis.  The  base  of  the  glans  presents  a  projection  or 
shoulder,  termed  the  corona  glandis^  and  behind  this  is 
noticed  a  contraction  called  the  neck. 

The  structure  of  the  corpus  spongiosum  resembles  the 
cavcrnosum,  except  that  its  external  aponeurotic  coat  is 
much  thinner,  and  its  interior  spongy  erectile  tissue  much 
finer  and  more  delicate.  There  is  no  direct  communication 
between  the  corpora  cavernosa  and  spongiosum,  though  a 
fine  injection  from  the  pudic  artery  will  occasionally  suc- 
ceed in  injecting  both  at  the  same  time. 

The  urethra  (Fig.  210)  is  a  membranous  canal  situated 
along  the  inferior  groove  of  the  corpora  cavernosa,  and  ex- 
tending from  the  neck  of  the  bladder  to  the  extremity  of 
the  penis.  The  course  of  this  canal  from  the  neck  of  the 
bladder  is  first  forward  and  downward,  covered  by  the 
prostate  gland,  and  called  the  prostatic  portion.    It  then 
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proceeds  to  tlie  symphyBJe  pubis,  beoeath  vhich  it  make* 
a  slight  curve,  having  the  concavity  upward. 

This  portion  is  called  the  membranous,  while  the  balance, 
commencing  at  the  bulb  and  going  to  the  extremity  of  the 
glans,  receives  the  name  of  the  spongy  portion. 

The  lengfh  of  the  urethra  varies  according  to  the  erection 
of  the  penis,  averaging  from  seven  to  nine  inches.  To  the 
prostatic  portion  is  given  about  an  inch  and  a  half,  and  to 
the  membranous  about  an  inch.  The  urethra  is  composed 
of  two  coats,  an  outer  fibrous  and  elastic,  and  varying  in 
strength  and  density  at  different  points,  being  stronger  in 
the  prostatic  and  membranous  portions  than  in  the  spongy; 
and  the  inner  or  mucous  coat  which  is  smooth  and  thin, 
and  continuous  with  the  mucous  coat  of  the  bladder  poste- 
tiorly,  and  the  inttjgunient  of  the  ginns  anteriorly,  also 
with  the  lining  membrane  of  the  excretory  ducts  of  Cow- 
per's  glands,  the  prostate,  the  ejaculatory  ducts,  and  th« 
several  lacuna;. 

The  prostatic  portion  is  consiilered  the  widest  part  of  the 
canal ;  on  its  lower  surface  the  mucous  coat  presents  a  lon- 
gitudinal fold  along  the  mesial  line,  called  caput  gallinagi- 
nis  ot  verumontanum.  On  each  side  of  the  caput  gallinaginis 
a  fossa  is  seen,  called  prostatic  sinus,  in  which  the  ducts  of 
the  prostate  open.  At  the  anterior  extremity  of  tlie  caput 
the  common  ejaculatory  ducts  are  found  to  terminate,  and 
between  the  latter,  an  opening  looking  backward  into  a 
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it  approaches  the  glans,  where  it  becomes  so  large  as  to 
receive  the  name  oi  fossa  navictdaris.  The  mucous  coat  is 
Tery  sensitive,  and  so  numerous  and  superficial  are  its  veins^ 
as  to  bleed  freely,  often,  on  introducing  the  catheter.  Th« 
urethra  abounds  with  mucous  lacunas,  especially  upon  its 
upper  wall,  which  discharge  their  secretions  into  this  canal ; 
their  orifices  present  forward,  and  are  believed  sometimes 
to  interrupt  the  course  of  the  catheter.  One  of  these,  about  an 
inch  and  a  half,  from  the  meatus  is  named  the  Icunina  magna. 

Cowper*8  Olands. — These  are  two  bodies  about  the  size  of 
peas  situated  behind  the  bulb,  and  covered  by  the  accelera- 
tores  urinaB  muscles.  They  are  of  a  yellowish  color,  hard, 
and  sometimes  not  found.  They  each  discharge  into  the 
urethra  in  front  of  the  bulb  by  an  excretory  duct  which 
runs  forward  for  about  an  inch. 

The  arteries  of  the  penis  come  from  the  terminal  branches 
of  the  internal  pudic.  The  internal  pudic  9kT\BQ%  from  the 
internal  iliac,  forming  one  of  its  terminating  branches; 
sometimes  it  comes  from  the  ischiattCy  along  with  which  it 
leaves  the  pelvis  below  the  pyriform  muscle,  returns  again 
between  the  sacro-sciatic  ligaments,  and  then  ascends  along 
the  inner  side  of  the  tuber  and  ramus  of  the  ischium  and 
pubis,  to  a  short  distance  below  the  symphysis,  wheie  it  ends 
in  two  branches.  In  this  course,  besides  supplying  branches 
to  the  bladder,  rectum,  vesiculge  seminales,  prostate,  and  to 
the  vagina  in  the  female,  it  sends  ofi*  opposite  the  ramus 
of  the  ischium  the  artery  of  the  brdb,  which  passes  between 
the  triangular  ligament,  and  is  distributed  through  the 
corpus  spongiosum  as  far  as  the  glans. 

The  terminating  branches  of  the  internal  pudic  are  the 
arteria  dorsalis  penis  and  arteria  corporis  cavemosi.  The 
former  goes  between  the  crura  upon  the  dorsum  of  the 
penis  as  far  as  the  prepuce,  which  it  supplies,  also  forming 
a  circle  around  the  corona  glandis,  and  anastomosing  with 
branches  in  the  glans  of  the  corpus  spongiosum.  The 
artery  of  the  corpus  cavernosum  enters  the  crus,  and  runs 
along  the  septum,  giving  off"  branches  as  it  proceeds. 

Muller  speaks  of  arteries  which  he  calls  arteries  helecina^ 
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coming  off  from  the  pudic,  and  going  to  the  venous  celli 
in  tufts.  The  exiBtence  of  these,  however,  is  denied  bj 
other  anatomists. 

The  veins  are  numerous  and  large,  and  supplied  with 
Talves.  They  are  divided  into  the  superficial  and  deep. 
The  former  hcgin  in  the  prepuce,  form  the  two  dorsal  veins 
of  the  penis,  which  go  to  the  root  of  the  penis,  receiving 
branches  in  their  course,  and  then  pass  beneath  the  arch 
of  the  pubis  to  join  the  plexus^  of  the  bladder  and  pros- 
tate gland.  The  deep  veins  accompany  the  pudic  artery 
And  its  branches,  and  join  the  internal  iliac. 

The  nerves  of  the  penis  coifie  from  the  internal  pudic, 
which  has  its  origin  from  the  lower  part  of  the  sacral 
plexus.  The  internal  pudic  nerve  takes  a  similar  course 
with  the  internal  pndic  artery,  along  the  inner  surface  of 
the  tuber  and  ramus  of  the  ischium,  covered  by  the  obtu- 
rator fascia,  and  towards  the  pubis  it  divides  into  a  supe- 
rior and  inferior  branch.  The  superior  nerve  accompanies 
the  artcria  dorsalis  to  the  glans  of  the  penis,  which  it  sup- 
plies. It  sends  off  at  the  root  of  the  jienis  a  branch  which 
enters  the  corpus  cavernosum,  also  a  cutaneous  branch, 
aupplying  the  integument  and  prepuce.  The  dorsal  nerw 
ID  the  glands  of  the  penis  is  observed  to  expand,  and  as- 
nime  a  reddish,  ganglionic  appearance,  sending  off  delicat« 
filaments,  which  are  traced  to  the  very  sensitive  membrane 
covering  the  gisns. 
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The  term  vtdva  is  applied,  by  some  anatomists,  to  all 
these  parts;  while  others  restrict  this  term  simply  to 
the  fissure  or  urino-sexual  opening  between  the  labia 
majora. 

The  mans  veneris  is  the  prominence  situated  on  the  front 
and  upper  part  of  the  pubis.  It  is  composed  chiefly  of  cel- 
lular tissue,  abounding  with  adipose  matter,  and,  in  the 
adult,  is  covered  with  hair. 

The  labia  majora,  or  externa,  are  two  longitudinal  folds 
of  integument,  situated  upon  either  side,  and  extending 
from  the  mons  veneris  in  front,  to  their  common  junction 
behind,  in  a  crescentic  edge  or  commissure  called  the  four- 
chette.  Between  this  latter  and  the  vagina  a  depression  is 
observed,  termed  the  fossa  navicularis. 

Between  the  fourchette  and  the  anus,  a  distance  of  about 
an  inch,  is  the  perineum.  The  labia,  like  the  mons  veneris, 
consist  of  loose  cellular  tissue  and  fatty  matter,  and  consti- 
tute the  anterior  boundary  of  the  sexual  organs.  The 
external  surface  is  covered  with  hair,  the  internal  is  a 
mucous  membrane,  covered  with  a  smooth,  delicate  epi- 
thelium, and  containing  numerous  sebaceous  follicles.  The 
use  of  these  labia  seems  to  be,  to  favor  the  expulsion  of  the 
child,  as  during  parturition  they  are  found  completely 
unfolded. 

The  labia  minora,  or  interna,  called  also  nympkce,  are 
situated  within  the  greater  labia,  and  consist  of  two  smaller 
folds  of  mucous  membrane,  which  descend  and  are  lost 
upon  each  side  of  the  vaginal  orifice.  They  are  also  cov- 
ered by  a  fine  epithelium,  have  many  sebaceous  follicles, 
and  enclose  an  erectile  tissue.  They  are  broad  before, 
narrow  behind,  proportionally  more  developed  than  the 
greater  labia  in  the  infant,  and  sometimes  found  very 
much  enlarged  and  elongated  from  hypertrophy.  In  par- 
turition they  are  also  unfolded,  and  disappear. 

The  clitoris  is  situated  directly  below  the  symphysis  pubis, 
and  is  compared  to  the  male  penis.  It  presents  a  small  red 
prominence,  constituting  a  body,  which  is  formed  by  the 
union  of  the  crura,  arising  from  the  rami  of  the  pubis  and 


wchium,  and  joining  opposite  the  symphyeiB ;  to  which  thej 
are  connected  by  a  suspensory  ligament.  The  body  is  from 
half  an  inch  to  an  inch  long,  rather  curved,  looks  down- 
ward from  between  the  anterior  commissure  of  the  labia, 
and  from  having  some  resemblance  in  its  extremity  to  the 
glans  penis,  is  called  the  glans  ditoridia.  The  clitoris  ia 
covered  by  a  fold  of  the  mucous  membrane,  derived  from 
the  upper  part  of  the  nympha?,  and  called  praputium  dito- 
ridia. In  structure  the  clitoris  resembles  the  corpora  caver- 
nosa penis,  in  having  an  exterior  fibrons  sheath,  and  an 
interior  spongy,  erectile  tissue.  It  is  also  supplied  in  pretty 
much  the  same  manner  with  blood-vessels  and  nerves,  aa 
the  penis,  but,  unlike  the  latter,  is  imperforate,  and  not 
concerned  in  conducting  the  urine  from  the  bladder.  There 
ia  also  an  erector  muscle  to  this  body,  like  the  erector  penis, 
■which  will  be  described  under  the  head  of  perineum.  The 
clitoris,  like  the  nymphie,  ia  large  in  the  infant,  and  has 
been  seen  elongated  to  the  extent  of  one  or  two  inches. 

The  meatus  urtnarius  is  situated  about  an  inch  below  the 
clitoris,  immediately  above  the  vagina,  and  is  always  readily 
detected  by  the  presence  of  a  small  tubercle  surrounding  it 
This  orifice  is  found  in  the  small  triangular  depression  be- 
tween the  clitoris  and  vagina,  called  vestibvlum,  and  is  the 
external  opening  of  the  urethra. 

The/etnale  urethra  is  about  an  inch  and  a  half  long,  pro- 
ceeds backward  and  upward  upon  the  upper  surface  of  the 


864  THB  VAOniA. 

is  oval,  and  presents  a  projecting,  and  aomewhat  thickened 
and  corrugated  margin.  It  is  generally  closed  hj  a  fold  of 
the  mucotis  membrane,  called  lupnen.  This  hymen  forms  a 
septum  which  presents  a  variety  of  forms ;  sometimes  it  ii 
circalar,  with  aa  opening  in  the  centre  and  a  fringed  edge, 
■ometimes  semilunar  with  an  opening  in  front,  sometimei 
a  transverse  septum  with  two  openings,  then  again  a  com- 
plete  septum  without  any  opening,  in  which  case  the  men- 
strual secretion  is  confined,  a  condition  which  is  attended 
with  some  danger;  and  then  again  the  hymen  may  le 
entirely  wanting.  When  ruptured,  its  margin  presenU 
from  two  to  six  or  more  fringe-like  processes  or  tuherclei, 
termed  caruncuicB  myrfi-formes. 

The  internal  organs  of  generation  include  the  vagina,  the 
lUerua,  the  ovaries,  and  the  Fallopian  tubes. 

The  vagitM  is  a  membranous  canal  leading  from  the 

Fis.  311. 


TDlva  to  the  uterus,  and  is  aitualed  between  the  bladder  and 
rectum.  Its  direction  is  upward  and  backward.  It  is  about 
six  or  seven  inches  in  length,  and  in  the  axis  of  the  outlet 
of  the  lower  pelvis,  forming  an  angle  with  the  uterus,  and 
being  somewhat  concave  io  front  and  convex  behind.  Its 
Anterior  and  posterior  surfaces  are  flattened  and  in  contact, 
the  anterior  being  the  shorter  of  the  two.  Its  anterior 
extremity  is  smaller,  and  presents  its  greatest  diameter 

Fie.  911  reprewnti  the  remale  internal  Organs  of  Generation.  ■  Upper 
^  portion  of  *ai;ini.  b  Os-ulcri.  cCenii  uteri,  d  Bodjof  tha  utcrui.  t  Fun- 
dui.  /Broad  iitcmnent.  x  i  Fallopian  tube.  Ji  Round  lifamenL  j  Fimbriated 
eztremilj  of  Fallopian  tube,  k  It*  coDUcction  with  the  orar;.  I  Or\rj.  ■ 
Round  ligament. 
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vertically ;  while  the  posterior  or  uterine  is  the  larger,  and 
lias  its  greatest  diameter  transversely. 

The  vagina  surrounds  and  is  prolonged  for  a  short  dis- 
tance upon  the  uterus,  presenting  a  circular  depression. 
It  is  connected  in  front  to  the  bladder  very  closely,  by  means 
of  a  reddish  structure  resembling  the  dartos;  and  has,  at 
this  point,  an  inseparable  attachment  to  the  urethra.  Be* 
hind,  the  peritoneum  ts  attached  to  its  upper  third,  while 
the  lower  is  connected  to  the  rectum  by  a  loose  dartoid  tis- 
lae;  apon  its  sides  are  seen  the  levatores  ani,  the  pelvic 
Jascia,  and  the  broad  folds  of  the  peritoneum. 

The  structure  of  the  vagina  consists  of  three  membranes, 
•  mudotis,  erectile,  and/6roiw. 

The  mucous,  or  internal  coat,  is  continuous  with  that 
npoQ  the  labia,  and  presents  about  the  vulva  a  vermillioD 
tinge,  while,  at  its  uterine  portion,  it  is  seen  of  a  marbled 
or  grayish  hue.  It  presents  numerous  transverse  rugio, 
which  are  not  unfolded,  but  form  a  roughened  surface  most 
distinct  on  the  upper  part  Along  the  median  line  of  each 
sarface  a  prominent  ridge  is  observed,  called  the  coluvins 
of  the  vagina. 

This  coat  abounds  with  mucous  follicles  and  papilla),  and 
is  covered  hy  a  distinct  squamous  epithelium. 

The  erectile  or  middle  coat,  called  also  jilextts  retiformia 
from  the  abundance  of  its  veins,  consists  of  a  spongy  tissue, 
,nd  is  compared  t.i  the  (■orpiis 
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turn,  in  the  cavity  of  the  pelvis.  Its  f(yrm  is  triangular  or 
pyriform.  Its  size  varies ;  the  average  dimensions  heing 
about  three  inches  in  length,  two  in  breadth  at  the  supe- 
rior portion,  and  one  inch  in  thickness,  in  the  unimpregna- 
ted  state.    Its  divisions  are  into  the  fundus^  body,  and  nech 

The/undus  is  the  superior  portion  between  the  Fallopian 
tubes  ;  the  neck  is  the  inferior,  cylindrical,  and  constricted 
part ;  while  the  intermediate  portion  constitutes  the  body. 

The  direction  of  the  uterus  is  downward  and  backward, 
corresponding  to  the  axis  of  the  superior  strait,  and  formi 
an  angle  with  the  vagina  which  runs  forward  and  down- 
ward, in  the  axis  of  the  lower  strait. 

The  uterus  has  its  anterior  surface  flattened  and  covered 
in  its  upper  half  by  peritoneum,  which  is  reflected  upon 
the  bladder,  forming  the  anterior  or  vesico-uterinc  liga- 
ment. The  posterior  surface  is  convex,  being  entirely 
covered  by  peritoneum,  which  is  reflected  upon  the  rectum, 
forming  the  posterior  or  recto-uterine  ligaments.  The  sides 
have  the  broad,  round,  ovarian  ligaments,  and  the  Falhh 
pian  tubes  attached  to.them. 

The  broad  ligaments  are  two  folds  of  the  peritoneum,  ex- 
tending from  the  uterus  to  the  sides  of  the  pelvis,  and  thus 
divi<ling  the  cavity  of  the  latter  by  a  transverse  septum, 
separating  the  bladder  from  the  rectum.  The  round  ligcr 
ments  are  situated  in  front  and  below  the  Fallopian  tubes, 
in  the  anterior  fold  of  the  broad  ligaments.  They  ascend 
to  the  internal  ring,  through  which  they  pass,  being  sur- 
rounded at  this  point  by  a  sheath  from  the  peritoneum, 
called  the  canal  of  Nuck  ;  thence  they  descend  the  inguinal 
canal,  and  pass  out  the  external  ring  to  be  lost  in  the  mons 
veneris.  These  ligaments  consist  of  condensed  cellular  or 
fibrous  tissue,  with  numerous  blood-vessels  and  nerves  from 
the  spermatic  plexus ;  muscular  fibres  have  also  been  seen 
entering  into  their  composition.  T^hoix  function  is  to  retain 
the  uterus  in  its  natural  position. 

The  ovarian  ligaments,  about  two  inches  in  length,  extend 
from  the  superior  and  lateral  angles  of  the  uterus,  below 
and  behind  the  Fallopian  tubes,  within  the  posterior  fold 
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of  the  broad  ligaments,  to  the  ovaries.  They  are  regarded 
M  fibro-muscular,  aod  serve  to  Hx  the  ovarieH.  The  supe- 
rior extremity  or  fundus  of  the  uterus  is  convex,  and  presenta 
npward  and  forward  behind  the  bladder,  and,  in  the  undis- 
tended  state,  below  the  brim  of  the  pelvis.  The  inferior  ex- 
tremity or  cervix  looks  downward  and  backward,  and  is 
■nrronnded  by  the  vagina,  into  which  it  ])roJL'ct8.  It  pre- 
sents the  on-tincce  or  uteri,  which  in  the  virgin  is  a  circu- 
lar opening,  with  smooth  borders,  but  in  the  female  who 
has  borne  children,  it  is  more  projecting,  larger,  slightly 
wrinkled,  and  more  transverse,  being  divided  into  an  an- 
terior and  posterior  lip.  The  anterior  or  superior  is  thicker 
than  the  posterior  or  inferior,  which  is  longer. 

The  uterus,  when  opened,  presents  a  triangular  cavity, 
the  base  of  the  triangle  being  above,  and  having  at  each 
angle  the  small  funnel-ehapcd  orifice  of  the  Fallopian  tube. 
The  sides  of  the  triangle  are  curvilinear,  and  the  inferior 
angle  forms  the  os-uteii,  which  is  seen  in  the  vagina.  This 
cavity  has  been  found  deficient.  The  cavity  of  the  neck  is 
cylindrical  and  flattened,  and  smaller  at  either  end  than 
in  the  middle. 

Structure. — The  uterus  is  composed  of  an  external  or  <«- 
tt)w«  coat,  an  internal  or  mucous,  and  an  intermediate  tia- 
*««,  called. the  proper  fibrous  or  fibro-muscular,  with  blood- 
Tesaels  and  nerves. 

Tilt'  "vroHS   coat  and   its  ligaments  have  been  already 
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foetus,  and  were  called  ovtda  Nabothi.  This  coat  is  more 
vascular  in  the  body  than  in  the  neck,  and  is  so  delicate  and 
difficult  of  demonstration  that  some  have  even  denied  its 
existence.  The  middle  coat,  or  propei^  tissue  is  composed  of 
strong,  grayish  fibres,  closely  interwoven,  and,  in  the  unira- 
pregnated  state,  presenting  the  density  of  cartilage  under 
the  knife.  The  true  character  of  these  fibres  is  yet  unseir 
tied,  some  contending  that  they  are  muscular,  others  thai 
they  are  fibrous,  while  others  regard  them  as  fibrous 
in  the  unimpregnated,  and  muscular  in  the  pregnant  o^ 
gan.  This  latter  opinion  seems  to  correspond  with  the 
changes  observed  in  the  uterus  before  and  after  pregnancy. 

In  the  former  or  quiescent  state,  the  uterus,  as  stated,  if 
condensed  and  compacted  in  its  fibres — hard,  without  con- 
tractility, and  presenting  very  little  the  appearance  of 
muscular  tissue ;  while  during  gestation  the  blood-vessels 
become  greatly  enlarged,  the  sensibility  much  exalted, 
and  the  fibres  softened,  loose,  immensely  contractile,  as 
proven  by  the  state  of  labor,  and  exhibiting,  in  an  eminent 
degree,  all  the  characteristics  of  muscles  of  organic  life. 

In  this  state  of  gestation  the  fibres  are  seen  to  be  ar- 
ranged into  two  layers,  a  superficial  and  deep — the  former 
longitudinal  upon  the  anterior  and  posterior  surface  of  the 
body,  oblique  upon  the  sides  and  fundus,  and  continued 
upon  the  Fallopian  tubes,  round,  and  ovarian  ligaments. 
The  deep  layer  is  seen  to  consist  of  two  series  of  conical 
fibres,  the  base  being  in  the  body  of  the  uterus,  and  the 
apex  at  the  Fallopian  tubes.  Around  the  neck  the  fibres 
are  circular,  intersecting  each  other  at  different  angles. 

Of  the  arteries  of  the  uterus,  two,  the  uterine,  come  from 
the  internal  iliac,  and  two,  the  spermaiic,  from  the  aorta. 
The  uterine  veins  are  very  large,  and  during  pregnancy 
are  called  sinuses ;  they  discharge  into  the  internal  iliac 
and  renal  veins,  and  the  vena  cava. 

The  nerves,  during  pregnancy,  are  also  large  and  well 
developed;  they  come  from  the  hypogastric  and  renal 
plexuses,  with  some  of  the  anterior  branches  of  the  sacral 
nerves.  The  lyniphcUics  of  the  uterus,  in  gestation,  are, 
like  the  veins,  very  large. 
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Fandion. — The  uterus  receivee  and  retains  the  OTum 
dariog  the  whole  period  of  gestation,  from  a  short  time 
after  cooception,  to  birth  ;  aad  in  aho  the  prime  agent  in 
the  expulsion  of  the  child. 

TUB  OVARIES. 

The  ovaries  (testes  muliehres,  Fig.  211,)  are  two  small, 
flattened,  oval  bodies,  one  on  each  side  of  the  pelvis, 
situated  in  the  posterior  fold  of  the  broad  ligament,  and 
connected  to  the  uterus  by  means  of  the  broad  and  round 
ligaments.  These  bodies  are  of  a.  pale  color,  about  an 
inch  in  length,  and  about  an  inch  and  a  half  distant  from 
the  uterus.  Both  the  situation  and  size,  however,  depend 
upon  age  and  pregnancy.  In  the  ftetux,  like  the  testes, 
they  occupy  the  lumbar  regions,  whence  they  gradually 
descend  into  the  pelvis.  During  pregnancy  tbey  ascend 
into  the  abdomen  along  with  the  uterus,  and  after  partu- 
rition, for  a  short  time,  they  are  found  in  the  iliac  fossa. 
They  are  proportionally  larger  in  the  fcetus  than  in  ths 
sdult,  are  found  to  lessen  in  size  after  birth,  to  enlarga 
again  at  puberty,  and  then  to  diminish  and  become  wasted 
in  old  age. 

Structure. — Each  ovary  is  composed  of  an  outer  coat, 
which  is  serous  and  derived  from  the  peritoneum — a  middle, 
which  resembles  the  tunica  albuginca  of  the  testes,  and 
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imall  pea,  having  thin,  transparent  walls,  and  enclosing  a 
fluid,  either  colorless  or  yellow.  This  fluid  is  said  to  be 
albuminous,  and  to  contain  microscopic  granules^  and,  at 
the  least,  one  ovum.  The  walls  of  the  vesicle  are  observed 
to  consist  of  two  coats,  an  external  or  vascular,  regarded 
as  simply  the  thickening  of  the  surrounding  stroma,  and 
an  internal  coat,  transparent,  structureless,  and  lined  with 
an  epithelium,  constituting  the  true  ovisac. 

The  ovum,  according  to  the  microscope,  is  about  the 
1-120  of  an  inch  in  diameter,  and  is  surrounded  by  a 
transparent  membrane,  containing  the  yolk,  which  seems 
to  consist  of  granules  or  cells,  and  fat  globules.  In  the 
yolk  is  also  seen  the  germinal  vesicle  of  Purkinje,  This 
vesicle  contains  a  transparent  fluid,  and  has  also  within  it 
the  germinal  spot  of  Wagner,  called  maaila  germxnativa^ 
about  the  1-200  or  1-300  of  a  line  in  diameter.  The 
granules  of  tlie  ovum  are  arranged  into  a  membraniform 
■tructure  called  membrana  granulosa. 

The  corpus  hiteum  is  a  yellowish  or  brownish  spongy 
tissue,  containing  a  small  cav^ity,  and  is  regarded  as  the 
remains  of  the  ruptured  Graafian  vesicle  after  the  escape 
of  the  ovum  at  impregnation.  This  cavity  presents  a 
puckered  membrane  lining  it,  the  remains 'of  the  ovisac 
In  the  recent  state,  the  opening  into  this  sac  is  distinct, 
but  after  parturition  it  becomes  closed,  leaving  nothing  but 
a  cicatrix  to  indicate  its  position.  But  in  time  the  cicatrix 
is  known  to  be  effaced,  and  even  in  a  girl  of  only  five  years 
a  corpus  luteum  has  been  seen,  so  that  the  absence  of  the 
cicatrices  cannot  be  regarded  as  positive  proof  of  virginity, 
nor  the  presence  of  corpora  li^tea  as  always  indicating  the 
state  of  impregnation. 

The  blood-vessels  of  the  ovaries  are  the  same  as  those 
supplying  the  testes — the  spermatic. 

Function, — The  use  of  the  ovaries  seems  to  be  to  prepare 
the  germ  to  be  fecundated  by  the  male  semen.  They  are 
regarded  as  essential  in  the  function  of  reproduction,  since 
their  extirpation  is  always  followed  by  sterility. 
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The  FaUopian  Tubes,  (Fig.  211.)— These  tutes,  named 
after  their  discoverer,  are  situated  within  the  fold  of  the 
broad  ligament,  along  its  superior  border.  They  are  two 
in  numher,  one  on  each  side  of  the  pelvis,  and  extend 
from  the  superior  angles  of  the  uterus,  transversely  to 
the  distance  of  from  four  to  five  inches,  where  each  ter- 
minates in  a  free  and  fringe-like  extremity,  called  corpus 
fimbriufumj  consisting  of  sevcml  irregular  processes.  In 
this  course  the  tubes  have  the  round  ligaments  in  front, 
and  the  ovaria,  with  their  ligaments,  behind.  The  uter- 
ine extremity  has  a  vevy  small  orifice,  scarcely  admit- 
ting a  bristle,  while  the  outer  or  ovarian  end  presents  a 
trumpet-mouth  as  large  as  a  quill,  and,  with  its  processes, 
Toceives  the  name  of  morsus  diaboli.  These  processes  or 
fimbria  are  in  one  or  more  rows,  one  of  which  attaches 
them  to  the  ovary.  The  Fallopian  tubes  are  straight 
at  the  inner  end,  but  pursue  a  tortuous  course  in  their 
ooter  portion. 

Structure. — These  tubes  have  three  coats — an  outer,  loose, 
and  serous,  and  derived  from  the  broad  ligaments  ;  a  mid- 
dle, fibrous,  or  fibro-muscular  coat,  having  longitudinal 
fibres  externally,  and  circular  internally,  continuous  with 
those  of  the  uterus ;  and  an  internal  or  mucous  coat,  which 
ia  continuous  internally  with  that  of  the  uterus,  and  exter- 
nally with  the  peritoneum,  the  only  instance  of  direct 
continuity  between  a  mucous  and  serous  membrane.     This 
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one  of  these  tubes  is  estimated  at  from  eight  to  fourteen 
days.  The  uterus  has  heea  preparing  a  membrane,  the 
deddua,  which  lines  its  internal  surface  by  the  time  th« 
ovum  arrives.  That  wiiich  covers  the  uterus  is  the  decidva 
vera;  that  which  covers  the  ovum,  the  decidtia  reflexa. 
The  pJncen/ffl  is  next  seen,  which  is  regarded  as  a  joint  pro- 
duction of  both  the  ovum  and  the  mother. 


SECTION  III. 


MUSCLES  OP  THB  PELVIS. 


0hiteu9  maximvB. — Dissection. — Make  an  incision  ronnd 
the  crest  of  the  ilium  to  the  coccyx,  extending  downward 
upon  the   outer  side  f,a,  31s, 

of  the  thigh,  about 
three  or  tour  inches : 
make  another  incision 
from  the  middle  of  the 
crest  of  the  ilium  to 
the  trochanter  ma- 
jor. Dissect  off  the 
integuments,  adipose 
structure,  and  fascia, 
in  the  direction  of 
the  last  incision 
which  is  the  course 
of  the  fibres  of  the 
muscle,    and    which  "      ' 

will  expose  its  whole  extent. 

It  anses  from  the  posterior  part  of  the  crest  of  the  ilium 
from  the  contiguous  dorsum  of  this  bone,  from  the  side  of 


Fio.  912  reprewnU  tbe  Muscles  nf  the  Peltis  on  ilt  exlerior.  ■  Poiterior 
•urrace  of  the  sacrum,  b  Os-coccjgis.  e  Great  of  ilium,  d  Trocbtnler  mi' 
jor.  c  Linea  aspera.  /  Oluieus  maximus.  g  k  Gluteus  tnediiis.  i  Vasloi 
«x(erDua.  j  Greater  sacro-idatic  ligament,  k  Tuberosilj  of  the  ischium.  I 
Pjrirormis.  m  Gemellus  superior.  0  Gemellus inrerJor.  n  Obturator iniep- 
nus.  p  Obtunlor  eilernus.  q  Qii«dnlut  Temoris.  r  Insertion  of  gluleis 
masimus.  1  Biceps  femori*.  1  fiemi-leiidinosu*. 
Gracilis. 
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the  sacrum  and  coccyx,  and  from  the  great  sacro-sciatic 
ligament,  hj  fleshy  and  aponeurotic  fibres.  Its  fibres  are 
collected  into  distinct  fasciculi,  presenting  a  thick,  strong, 
and  large  quadrangular  fieshy  mass  of  muscle,  of  a  rough 
and  coarse  appearance,  descending  obliquely  downward 
and  forward  to  terminate  in  a  hroad,  thick  tendon,  which 
is  inserted  into  the  upper  third  of  the  linea  aspera,  also  Into 
a  rough  ridge,  leading  from  this  line  to  the  trochanter,  and 
into  the  fascia  lata  over  the  vastus  externus.  The  fasci- 
culi of  this  muscle  are  separated  by  processes  of  the  fascia 
femorifl,  and  it  almost  entirely  covers  all  the  muscles  on 
the  back  of  the  pelvis  together  with  the  origin  of  the  ham- 
string muscles.  A  large  bursa  is  observed  between  the 
tendon  and  vastus  externus,  and  a  third  where  this  muscle 
glides  over  the  tuberosity  of  the  ischium. 

Fundum. — To  extend  the  thigh  and  rotate  it  outward; 
also  to  support  the  trunk  in  the  erect  position. 

Turn  down  the  gluteus  maximus  upon  the  thigh,  and 
we  expose  the  gluteus  medius,  gluteus  minimus,  pyriformis, 
gemelli,  obturator,  and  quadratus  femoris. 

The  gluteus  medius  (Fig.  212)  is  a  triangular,  flat  mus- 
de,  having  its  anterior  portion  uncovered  by  the  gluteus 
maximus.  It  arises  from  the  outer  edge  of  the  whole  of 
crest  of  the  ilium,  except  its  posterior  part,  by  fleshy  and 
aponenrotic  fibres;  also  from  the  dorsum  of  the  ilium,  be- 
twecn  its  crest  and  seniJcircnliir  ridge,  ami  from  llie 


674  MUSCLES  OF  THE  FELYB. 

it  and  the  insertion  of  the  gluteus  medius.  Function. — The 
same  as  the  last,  and  also  to  strengthen  the  ilio-femoral 
articulation. 

The  pyriformia  (Fig.  212)  is  a  triangular  muscle,  which 
arises  by  its  base  within  the  pelvis,  fleshy  and  tendinous, 
from  the  second,  third,  and  fourth  divisions  of  the  sacrum, 
and  forms  a  thick,  conical  belly,  which  passes  out  at  the  upper 
part  of  the  great  sciatic  notch,  receiving  fibres  in  its  course, 
from  the  sciatic  ligament  and  posterior  inferior  part  of 
the  ilium.  It  is  inserted  by  a  round  tendon  into  the  su- 
perior portion  of  the  fossa  at  the  root  of  the  trochanter 
major.     Function. — To  rotate  the  thigh  outward. 

The  gemelli  (Fig.  212)  are  two  small  muscles.  The  supe- 
rior arises  from  the  spine  of  the  ischium,  the  inferior  from 
the  tuber  of  the  ischium  and  the  great  sciatic  ligament' 
They  run  parallel  to  each  other,  and  both  are  inserted  into 
the  root  of  the  trochanter  major. 

Function, — To  rotate  the  thigh  outward,  and  strengthen 
the  capsular  ligament. 

The  obturator  intemus  (Fig.  212)  arises  from  the  pelvic 
surface  of  the  obturator  ligament,  except  at  the  superior 
part  where  the  obturator  vessels  and  nerve  pass  out ;  also 
from  the  obturator  margin  and  plane  of  the  ischium.  Its 
fibres  converge  to  a  flat  tendon,  which  passes  through  the 
lesser  sciatic  foramen,  and  thence  goes  between  the  gemelli 
muscles  to  be  inserted  into  the  fossa  at  the  root  of  the 
great  trochanter.  As  this  muscle  passes  over  the  ischium, 
there  is  found  interposed  a  bursa,  and  another  between  the 
tendon  and  the  gemelli. 

Function, — To  rotate  the  thigh  outward. 

Obturator  Exteriius, — Dissection, — Most  of  the  muscles  on 
the  anterior  and  internal  thigh  at  the  superior  part  must 
be  removed,  when  this  muscle  will  be  seen  to  arise  fleshy 
from  the  anterior  surface  of  the  obturator  ligament,  except 
where  the  obturator  vessels  pass  out,  and  also  from  the 
surrounding  margin  of  the  thyroid  foramen.  The  fibres 
converging,  end  in  a  tendon  which  passes  outward  and 
ackward  in  a  groove  behind  the  neck  of  the  femur,  to  be 
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inserted  into  the  lower  part  of  tlie  fossa,  at  the  root  of  the 
great  trochanter. 

Function. — To  rotate  the  thigh  outward. 

The  Quadraiua  Femoris  (Fig.  212)  is  situated  lower 
down  than  the  other  rotators,  and  arises  from  the  ex.terDal 
surface  of  the  tuber  iechii  fleshy  and  tendinous. 

Its  fibres  run  transversely,  and  are  inserted  fleshy  and 
tendinous  into  the  back  part  of  the  great  trochanter  and 
intertrochanteric  line.  A  bursa  is  found  between  this 
muscle  and  the  little  trochanter. 

Function. — To  rotate  the  thigh  outward. 

The  psoas  muscles  and  iliaciis  internus  are  noticed  in 
another  place. 

SECTION    IV. 

FASCIA  OF  THE  PELVIS. 

The  pdvic  fascia  is  regarded  as  a  continnation  of  the 
iliac,  which  descends  into  the  pelvis  from  the  brim,  to 
which  it  is  attached,  to  about  midway  its  depth,  where 
it  divides  into  two  larain^,  the  superior  pelvic  aponeui-osts 
OT  vesical  fascia,  and  the  lateral  pelvic  aponeurosis  or  oblu- 
ratorfascia. 

The  superior  or  vesical  fascia  is  seen  by  removing  the 
peritoneum,  when  it  will  be  found  to  line  the  inner  surface 
of  the  levator  ani  muscle,  and  to  assist  in  closing  the  pelvis, 
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The  obturator  fascia  covers  the  ohtarator  intemns  mnscle^ 
and  is  upon  the  outside  of  the  levator  ani.  This  fascia  is 
connected  with  the  great  sciatic  ligament,  and  the  rami  of 
the  pubis  and  ischium,  and  is  continuous  with  the  triangu- 
lar ligament.  It  forms  a  sheath  for  the  pudic  vessels  and 
nerves,  and  sends  off  a  process  which  covers  the  lower  or 
perineal  surface  of  the  levator  ani,  called  the  ischio  rectal 
or  anal  fascia. 

Triangular  Ligament,  or  Ligament  of  Camper,  or  2>eqj 
Perineal  Fascia, — This  ligament  consists  of  a  strong  apon- 
eurosis, forming  a  septum  between  the  pelvis  and  perineum. 
It  is  situated  below  the  symphysis  pubis,  attached  to  and 
filling  up  the  space  between  the  rami  of  the  pubis  and 
ischium.  Its  shape  is  triangular,  the  base  being  below 
and  the  apex  above.  It  consists  of  two  laminee,  one  ante- 
rior, upon  which  the  bulb  rests,  the  other  posterior,  sur- 
rounding the  membranous  part  of  the  urethra,  and  enclos- 
ing the  prostate  gland. 

This  ligament  is  penetrated  by  the  urethra  about  an 
inch  below  the  pubic  arch.  Between  its  two  laminsB,  at 
the  inferior  margin,  iind  posterior  to  the  bulb  of  the  ure- 
thra, are  seen  Cowper's  glands,  already  described.  At  the 
upper  part  of  this  ligament,  between  its  layers,  and  imme- 
diately below  the  symphysis,  about  half  an  inch  broad, 
thick  and  strong,  and  stretching  from  side  to  side  of  the 
rami  of  the  pubis,  is  another  called  the  sub  or  inter-pubic 
ligament.  These  ligaments  help  to  form  the  anterior 
boundary  of  the  pelvis,  besides  giving  passage  to  the  ure- 
thra, and  supporting  and  fixing  its  bulb. 

SECTION  V. 
THE  PERINEUM  OF  THE  MALE. 

The  different  elements  composing  the  perineum  consist 
of  fascia,  muscles,  blood-vessels,  and  nerves. 

Dissection, — The  subject  is  placed  as  in  the  operation  for 
lithotomy,  that  is,  upon  the  back,  with  the  thighs  and 
knees  bent  upon  the  trunk,  and  the  feet  and  hands  bound 
together.    The  knees  being  thrown  apart,  and  the  scrotum 
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secured  upward  by  means  of  the  double  tenaculum,  an  in- 
cision is  made  transversely  along  the  base  of  the  scrotum  ; 
Fto. 313. 


then  two  vertical  incisions  running  from  the  extremities 
of  the  Grst,  along  the  rami  of  the  pubis  and  ischium,  to  a 
point  corresponding  to  the  apex  of  the  coccyx.  These  two 
latter  incisionsj  being  united  at  their  coccygeal  end,  will 
thus  complete  and  descrilie  the  perineal  apace.  This  space 
has  along  its  median  line  a  prominent  ridge  termed  the 
raphe  of  the  perineum,  which  is  found  to  extend  along  the 
scrotum  and  penis  as  far  as  the  prepuce.  The  integument 
should  first  be  dissected  off. 

The/ascw  of  the  perineum  consist  of  the  auper/ciai, 
middle,  and  deep.  The  §uper6cial  is  seen  immediately  on 
removing  the  integuments,  and  consists  of  condensed  cel- 
lular tissue,  continuous  with  that  upon  the  inner  side  of 
the  thigh,  attached  to  the  rami  of  the  pubis  and  ischium, 
and  about  the  anus  containing  a  quantity  of  soft,  granular, 
adipose  matter.  This  fascia  gives  a  covering  to  the  mus- 
cles of  the  perineum  ;  or  more  properly  speaiing,  on  being 
removed,  is  found  to  cover  another  fascia,  which  has  been 
called  the  middle,  and  consists  of  a  serai-transparent  and 

Fin.  313  repretenls  th«  Muscles  of  the  Ms]«  Perineum.  1  Aecettrator 
nriax.  3  Erector  penii.  3  Tratiaversui  perinei.  4  Sphmclcr  ani.  5  LeTft- 
tor  ani.  6  Cciccjgeus.  7  Gluteus  rosximul,  8  Adductor  lertius or  mignns. 
9  Adductor  brcTis.  10  Adductor  primus  or  longiu.  IT  17  Corpora  ci 
16  Urethra.     14  Spermatic  cord. 
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fine  but  dense  aponeurosis,  forming  the  immediate  cov- 
ering to  the  muscles.  This,  however,  is  sometimes  called 
the  dee})  fascia,  though  this  latter  term,  to  avoid  confusion, 
has  been  restricted  to  another  fascia  still  deeper,  the  (ri- 
angular  ligament,  which  has  been  already  described. 

The  musdes  of  the  perineum  are  seen  on  removing  the 
fascia,  and  are  ten  in  number,  th( 


Sphincter  externus,  Transversus  perinei, 

Sphincter  internus,  Coccygeus, 

Erectores  penis,  Levatores-ani. 
Acceleratores  urinae, 

The  sphincter  externus,  or  ani,  (Fig.  213,)  is  a  cutane- 
ous muscle,  surrounding  the  anus,  and  presenting  a  flat, 
thin,  pale,  and  elliptical  plane  of  fibres.  It  has  two  fixed 
points  of  attachment— one  to  the  os-coccygis  and  recto-cuc- 
cygeal  ligament  behind,  which  is  called  its  origin ;  the 
other  to  the  central  point  of  union  of  the  perineal  muscles 
in  front,  and  also  to  the  superficial  fascia  and  raphe,  wliich 
is  the  insertion.  On  surrounding  tlie  anus,  it  exjiands 
outward  nearly  to  the  tuberosities  of  the  iscliia. 

Function, — To  close  the  anus,  and  draw  the  bulb  of  the 
uretlira  back,  or  the  coccyx  forward. 

Sphincter  internus,  or  orbicularis. — This  muscle  surrounds 
the  lower  portion  of  the  rectum,  is  in  close  contact  with 
the  mucous  membrane,  and  is  regarded  simply  as  a  contin- 
uation and  thickening  of  the  circular  muscular  coat  of  this 
intestine.     Function, — To  assist  in  closing  tlie  anus. 

The  erector  or  compressor  penis  (Fig.  218)  arises ^  flesliy 
and  tendinous,  from  the  inner  and  anterior  surface  of  tlie 
tuber  ischii.  Its  fibres  adhere  to  the  rami  of  the  ischium 
and  pubis,  and  end  in  a  tendinous  expansion  which  is  lost 
or  inserted  into  the  fibrous  membrane  of  the  corpus  cuver- 
nosum  or  crura  penis.     This  muscle  is  long  and  narrow. 

Function, — To  draw  down  and  compress  the  penis,  and 
thus  aid  in  its  erection  by  preventing  the  return  of  the 
blood,  though  its  use,  by  some,  is  not  considered  as  fully 
understood. 
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The  accderator  urifus,  or  ejaculator  semtnis,  (Fig.  213,)  is 
situated  upon  the  hack  part  of  the  corpus  spongiosum 
urethrre  and  its  bulb.  It  arises,  along  with  its  fellow,  from 
the  central  line  or  raphe,  forming  a  thin  muscle  upon  the 
middle  of  the  perineum,  the  fibres  of  which  diverge  like 
the  feathers  of  a  quill,  the  posterior  covering  the  bulb, 
being  inserted  into  the  triangular  ligament,  and  sometimes 
attached  to  the  rami  of  the  ischium  and  pubis.  The  mid- 
dle fibres  are  short  and  surround  the  urethra;  while  the 
anterior  are  the  longest  and  ascend  upon  the  crura  of  the 
penis.  Function. — To  expel  the  semen  and  the  last  drops 
of  urine. 

The  transveracAia  perinei  (Fig.  213)  arises  from  the 
tuberosity  of  the  ischium  at  its  inner  side;  the  fibres  run 
transversely  and  are  inserted  into  the  central  point  of  the 
perineum,  behind  the  acceleiatores.  This  muscle  is  fre- 
quently indistinct  and  sometimes  absent.  Function. — To 
fix  the  bulb  and  dilate  it. 

A  fasciculus  of  fibres,  called  transversiis  perinei  alter,  is 
sometimes  seen  in  front  of  the  transversalis,  and  is  regarded 
as  a  portion  of  the  accelerator  urinie,  being  inserted  into  the 
common  central  point  and  side  of  the  bulb.  \i6 function,  is 
the  same  as  that  of  the  transversalis. 

The  coccygeus  (Fig.  213)  is  a  small,  triangular  muscle, 
seen  within  tiie  pelvis.    It  arises  tendinous  and  fleshy  from 
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descend  along  the  side  of  the  lower  fundus  of  the  bladder, 
the  membranous  part  of  the  urethra,  and  the  prostate 
gland,  are  inserted  into  the  central  point  of  the  perineum. 
The  middle  fibres  are  inserted^  according  to  Dr.  Horner, 
into  the  semicircumference  of  the  rectum,  between  the  lon- 
gitudinal fibres  of  the  latter  and  the  circular  fibres  of  the 
sphincter  ani,  while  the  posterior  fibres  are  inserted  into 
the  os-coccygis  and  back  part  of  the  rectum. 

Function, — To  draw  the  rectum  forward  and  assist  in  ex- 
pelling the  faeces,  urine^  and  semen. 

The  compressores  or  levcUorea  urethra^  described  by  Mr. 
Wilson,  and  the  transverse  compressors  of  Mr.  Guthrie,  are 
regarded  as  nothing  more  than  the  anterior  portions  of  the 
levator  ani. 

In  the  female  perineum,  the  erector  ditoridis  muscle  cor- 
responds with  the  erector  penis^  and  the  sphincter  vagina^ 
with  the  accelerator  urince. 

Blood-vessels  of  the  perineum. — The  arteries  come  from 
the  internal  pudic,  and  consist  of,  1.  Inferior  hcemorrhoidal^ 
going  to  the  side  of  rectum  and  anus.  2.  Superficial  peri- 
neal. 3.  Transverse  perineal.  These  two  latter  supply  the 
perineal  space  and  go  to  the  scrotum.  4.  Artery  of  the  hulb^ 
which  passes  between  the  layers  of  the  triangular  ligament 
and  goes  to  the  bulb  and  corpus  spongiosum.  The  veins 
corresponding  to  the  arteries  terminate  in  the  internal 
iliac  vein. 

Nerves  of  the  Penneum. — These  come  from  the  pudic 
nerve,  which  arises  from  the  lower  part  of  the  sacral  plexus 
and  takes  the  course  of  the  internal  pudic  artery.  The  in- 
ferior branch  of  the  pudic  is  the  proper  perineal  nerve,  and 
gives  off  the  external  perineal,  superficial  perineal,  and  nerve 
of  the  bulb. 


mouAT  or  xvaauB  or  ihi  tsuse. 


SdOUBT  OF  MUSCLES,  BLOOD-VBSSEIS,  ASO  RERVBB  OF  THE  TRUNK. 

Under  the  arrangement  which  we  have  adopted  the  mns- 
clea  of  the  neck  form  a  part  of  those  helonging  t«  the  trunk. 
The  order  will  be,  1.  The  neck,  2.  The  hack,  3.  Ahdomen, 
4.  Chest,  5.  Pelvis. 

MDSCLKS   OF   THE  NECK. 

To  the  neck  proper  are  assigned  18  pair  of  muscles,  ar- 
ranged, agreeably  to  Mr.  Harrison,  into  four  groups,  besides 
which  there  are  five  other  groups,  including  twenty-one 
pairs  and  two  single  muscles;  making  in  all  thirty-nine 
pairs  and  two  single  muscles. 
TiHiT  GitoiTp— 3\Mpairjo/^uaclM. 
plat J9  ma-mjoides. 
Blemo-cleido  mastoideua. 

Second  Gkodf — Four  pain. 
Bterno-hf  o  ids  us . 
Stemo-thy  roideuB . 
Thjro'hjoideus. 
Omo-hjoideuB. 

Third  Group— fire  poiri. 
Digastric  ui. 
Mjlo-hjoiilem. 
Geaio-hyoideus. 
Hjro-gl. 
GeDio-hjo-glosBUs. 


Trans'erse  lingual. 
Vertical  lingual. 
These  nre  tbc  muicles  proper  of  Ibe 
tongue. 

Sevemth  GuovF—Tkrti  pain. 
Conslrictor  pharyingii  inferior. 
Conalriclor  pharingia  raedius. 
Cons  trie  lor  pbarjngLS  superior, 

Muaolei  proper  to  the  pharynx. 
EiCHTii  Ghoup— Four  pairs  nnJajinjlt 


Leia 


tensor  pa  tali, 
faucium,  or  palato- 
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MUSCLES    OF    THE    BACK,   ARRANGED    INTO    SIX   LAYERS. 


FiRBT  Later — Two  pain  of  J)IwcUt. 

Trapezius. 

Latissimus  dorsi. 

Second  Later — Three  pairs- 
Levator  anguli  scapulae. 
Rhomboideus  minor. 
Rbomboideus  major. 

Third  Later — Four  pairt. 
Serratus  posticus  superior. 
Serratus  posticus  inferior. 
Splenius  capitis. 
Splenius  colli. 

Fourth  Later — Seven  pairs, 
Sacro-lumbalis. 
Longissimus  dorsi. 
Spinalis  dorsi. 
Cervicalis  ascendens. 


Transversalis  colli. 

Trachclo-mastoideus. 

Complexus. 

Fifth  Later— Seven  pairs. 
Rectus  capitis  posticus  major. 
Rectus  capitis  posticus  minor. 
Rectus  capitis  lateralis. 
Obliquus  capitis  superior. 
Obliquus  capitis  inferior. 
Semi-spinalis  dorsi. 
Semi-spinal  is  colli. 

Sixth  Later — Five  pairs. 

Multifidus  spinae. 
Levatores  costanim. 
Supra-spinales. 
Inter-spinalei. 
Inter-transTersales. 


MUSCLES    OF    THE    ABDOMEN — SEVEN   FAIRS. 


Obliquus  externus  abdominis   descen- 

dens. 
Obliquus  internus  abdominis  ascendens 
Transversalis. 


Cremaster. 
Rectus  abdominis. 
Pyramidalis. 
Quadratus  lumborum. 


MUSCLES   OF    THE    CHEST — 

Pectoral  is  major. 
Pectoralis  minor. 
Subclavius. 

Serratus  major  anticus. 
Intcrcostalcs  externi. 


FOUR   PAIRS,   PROPERLY    SPEAKING. 

Intercostales  interni. 
Levatores  costarum. 
Triangularis  sterni. 
Diaphragm. 


THOSE    OF   THE   INTERIOR   ARE, 

Psoas  magnus. 
Psoas  parvus. 
Iliacus  internus. 


MUSCLES   OF    THE    PELVIS. 

Obturator  externus. 
Obturator  internus. 


THOSE    OF   THE   EXTERIOR   ARE, 

Gluteus  maximus. 
Gluteus  medius. 
Gluteus  minimus. 
Pyriformis. 
Gemellus  superior. 
Gemellus  inferior. 
Quadratus  femoris. 


I 


THOSE    OF    THE   INFERIOR   PKLTIS    ARB, 

Sphincter  ani. 
Transversus  perinei. 
Accelerator  urinse. 
Erector  penis. 
Levator  ani. 
Coccygeus. 
Compressor  urethra?. 
Erector  cliloridis. 
Constrictor  Taginse. 
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BLOOD-VISSKLS  OP  THE  TltCNK. 

For  a  brief  summary  of  tlie  blood-vessels  of  tlie  trunk, 
we  refer  to  tlie  following  figure,  214,  and  its  explanation  ; 
and  for  further  detail  to  figures  8,  9,  and  120. 

Fio.  314.  a  Aorta,  its  coinmence- 

ment.  b  Thoracic  aorta. 
c  AbcIoniiiiaUorta.  d  At- 
teria  innominacn.  e  Com- 
raon  carotid.  /  Superior 
itiyroid  artery,  g  Right 
GiiljclavtHn.  A  Veriebral. 
r  i  Inferior  iliyroiil.  j  An- 
terior cervical,  k  Trans- 
verse cervical.  /  Superior 
scapular,  m  Superior  in- 
tercostal, n  Internal  mam- 
mary, o  Left  carotid,  p 
Left  subcUvian.  q  Medi- 
astinal, r  Upper  intercos- 
tal arteries.  *  (Esophageal. 
(  Phrenic,  w  Lower  in- 
lercosia!  artery,  v  Cwl- 
lac,  its  [livi?ton  into  the 
gastric,  hepatic,  and  sple- 
nic arteries,  tr  Superior 
mesenteric,  x  Emulgenl. 
y  Inferior  mesenteric,  z 
Aorta,  its  djrisian  into  the 
primitive  iliacs.  a  a  Mid- 
dle sacral,  b  b  Common 
iliacs.  c  c  External  iliacs.  d  d  Epigastric,  e  e  Circumflcia  ilii.  // 
Internal  iliac,  g  g  llio-lumbor.  h  h  Lateral  sacral,  i  i  GluleuL  jj 
Vesical,     k  k  Obturator.     I  I  Ischiatic.     m  m  Internal  pudic. 
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See  figures  14,  152,  155,  203,  204,  and  153,  with  tlieir 
explanations. 
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SECTION   VI. 

ANATOMICAL  AND  PHYSIOLOGICAL  RELATIONS  OF  THE  MOUTH  WITH 
THE  DIFFERENT  ORGANS  OF  THE  TRUNK. 

The  several  organs  of  the  trunk  comprise  the  digestivt^ 
pulmonary^  urinary^  and  generative. 

The  mouth  has  a  relation  more  or  less  intimate,  both  by 
structure  and  function,  with  all  these  various  organs. 
With  the  digestive  and  pulmonary  the  relation  is  direct 
and  inseparable.  The  same  mucous  membrane,  for  in- 
stance, which  lines  the  mouth,  is  traced  down  the  cesopha- 
gus  into  the  stomach,  and  through  the  whole  alimentary 
canal.  It  is  continued  also  into  the  various  excretory 
ducts  of  the  salivary  glands,  liver,  pancreas,  and  mucoofl 
follicles,  all  of  which  organs  pour  their  several  fluids  into 
the  mouth  and  digestive  tube.  This  same  mucous  mem- 
brane is  traced  from  the  mouth,  in  another  direction,  into 
the  larynx,  trachea,  bronchi,  and  lungs.  The  mucous 
membrane  is  also  found  in  the  kidneys,  ureters,  and  blad- 
der, the  genital  organs  of  the  male  and  female,  receiving 
here  the  name  of  the  genito-urinary  mucous  membrane, 
which,  however,  is  not  directly  traceable  to  the  mouth. 

The  cellular  tissue  forms  another  element  of  anatomical 
continuity  between  the  mouth  and  the  various  organs. 

The  par-vagum,  one  of  the  divisions  of  the  eighth  pair  of 
nerves,  forms  a  great  chain  of  nervous  connection  between 
the  posterior  mouth,  and  the  oesophagus,  stomach,  larynx, 
lungs,  and  brain.  The  fifth  pair  of  nerves,  which  are  mostly 
nerves  of  sensibility,  bountifully  supply  all  the  organs  of 
the  mouth,  and  connect  directly  with  the  brain,  spinal 
marrow,  and  the  several  organs  of  sense.  The  portio  dura 
of  the  seventh  pair,  also  forms  an  element  of  nervous  com- 
munication between  the  mouth  and  other  parts.  The  blood- 
vessels, supplying  the  mouth,  come  from  the  same  great 
arterial  tube  which  supplies  all  the  organs  of  the  body. 

The  physiological  relation  of  the  mouth  with  the  various 
organs  is  as  close  as  the  anatomical. 
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The  digestive  function,  for  instance,  compriBea  a  series 
of  sub-divisionB  or  functions,  constituting  eo  many  links  or 
stages,  each  one  of  which  is  essentially  related  with,  and 
dependent  upon  every  other  and  the  whole ;  and  the  whole 
upon  each,  for  the  completion  and  perfection  of  this  won- 
derful and  complicated  process,  styled  digestion. 

The  function  of  digestion  begins  in  the  mouth  by  sub- 
jecting the  crude  material  of  nutrition  to  the  several  opera- 
tions of  mastication,  iusalivation,  and  deglutition,  and  the 
aliment  having  arrived  in  the  stomach,  the  function  ia 
there  continued,  by  converting  this  aliment  into  chyme^ 
whence  it  is  conducted  into  the  small  intestine,  and  there 
undergoes  its  final  change,  by  being  formed  into  chjle,  and 
thus  completing  the  whole  process  of  digestion. 

But  the  relation  of  the  mouth,  in  this  series  of  physio- 
logical actions,  docs  not  stop  here ;  for  we  follow  the  chyle 
through  the  great  trunk  of  the  absorbent  system,  into  the 
left  subclavian  vein,  thence  through  the  heart  to  the  lungs, 
where,  with  the  venous  blood,  and  by  atmospherical  agency, 
it  undergoes  its  final  and  most  perfect  change ;  in  other 
words,  is  formed  into  arterial  blood,  the  only  and  proper 
pabulum  by  which  the  mouth,  as  well  as  the  whole  body 
with  all  its  organs,  is  built  up  and  sustained. 

To  accomplish  this  result,  we  now  trace  this  fluid  blood 
from  the  lungs  into  the  heart  and  arteries,  by  which  latter 
it  is  ilistribiited  over  the  whole  b(idy,  auil  cousi?i]uoLtly 
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THE  LANGUAGE  OF  AMTOMY. 
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SUPERIOR    EXTREMITY. 

THE  SUPERIOR  EXTREMITY  COMPRISES  BONES,  LIGAMENTS,  MUSCLES^ 

FASCIA,  BLOOD-VESSELS,  AND  NERVES,  AND  WILL  BE  EXAMINED 

UNDER  THESE  SEVERAL  HEADS  RESPECTIVELY. 


CHAPTER  I. 

THE    BONES. 


The  Bones  are  arranged  into  those  of  the  Shoulder, 
Arm,  Forearm,  and  Hand. 

SECTION    I. 
BONBS  OP  THE  SHOULDER. 

The  bones  of  the  shoulder  are  two  in  number :  1.  The 
Scapula ;  2.  The  Clavicle. 

THE  SCAPULA  OR  SHOULDER  BLADE,    (Fig.  215.) 

The  Scapula  is  situated  upon  the  posterior  and  superior 
part  of  the  chest.  Its  form  is  triangular,  and  it  presentir 
two  surfaces,  three  edges,  and  three  angles.  The  anterior 
surface  looks  toward  the  ribs,  and  is  also  the  internal  sur- 
fiice  or  subscapular  fossa.  It  is  concave,  divided  by  several 
irregular  lines,  and  occupied  by  the  subscapular  muscle. 
The  posterior  or  external  surface  is  the  dorsum,  and  is  cut 
transversely  into  two  unequal  parts  by  a  very  prominent 
process  called  the  spine  of  the  scapula. 

This  spine  proceeds  forward,  and  terminates  in  the  acro^ 
wiion  process,  which  is  flattened  superiorly  and  inferiorly, 
and  overhangs  the  shoulder  joint.  This  spine  also  divides 
the  dorsum  into  the  supra  and  infra  spinal  fossa^  which 
contain  the  supra  and  infra  spinal  muscles.  The  upper 
edge  of  the  spine  has  the  trapezius  attached  to  it,  the 
lower  edge  the  deltoid  muscle. 
44 
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THE  SCAPITLA. 


The  superior  edge  or  casta  is  situated  between  tbe  ante- 
rior and  superior  angles,  is  thin  and  ehort,  and  has  at  its 
fore-part  a  notch,  which  is  formed  into  a  foramen  by  a 
ligament,  and  transmits  the  supra-ecapular  nerre.     The 
Fio.  91S.  omo-hyoid,    supra-spinatus,     and 

sub-scapular  muscles  are  also  at- 
taclied  to  this  edge. 

At  its  anterior  portion  the  cora- 
coid  process  arises.  This  is  long 
,Dd  narrow,  runs  upward  and 
/forward,  and  bounds  the  glenoid 
'  cavity  internally.  Its  superior 
surface  is  rough  for  the  attach- 
mcnt  of  ligaments,  the  inferior  ii 
smooth  for  the  sub-scapular  mus- 
cle. The  extremity  of  this  process 
frequently  presents  three  distinct 
surfaces,  the  inner  of  which  has 
the  pectoralis  minor  inserted  info 
it;  tbe  middle  gives  origin  to  the  coraco-bracbialis,  and 
the  outer  to  the  short  bead  of  the  biceps. 

The  anterior  or  axilhiry  edge  looks  downward  and  back- 
ward, and  extends  from  the  anterior  to  the  inferior  angle- 
It  is  the  thickest  of  the  tliree  edges,  and  gives  attncbnient 
to  the  teres  major,  teres  minor,  and  long  head  of  the 
triceps.  The  posterior  or  vertebral  edge,  called  also  the 
base,  extends  from  the  superior  to  the  inferior  angle,  aud 
is  tlie  longest  of  the  three  margins.  Below  the  spine  are 
attached  to  it  the  rhomboideus  major,  opposite  the  origiu 
of  the  spine  the  rhomboideus  minor,  above  the  spine  the 
levator  scapultD,  and  along  its  whole  extent  tbe  inser- 
tion of  the  serratus  major  anticus.  At  the  junetion  of  the 
superior  costa  and  the  base  is  the  superior  angle.     At  the 

Fig.  S15  represrnli  the  Scapula,  m  Supra-spinil  foua.  (  Inrra^fpinil 
fossa,  c  Superior  ed^  or  cosU.  d  Concoid  notch,  t  Anterior  or  inffrior 
edge.  /Glenoid  caiilj.  g  Inrerior  angle.  Ii  Keek,  i  Foiterior  edge  or 
ba^e.  J  Spine  of  scapula,  k  Point  of  attachment  of  rhoraboideus  minor.  I 
Acromion  process,  m  Nutritious  foramen,  n  C<M«coid  prticew.  «  Point 
where  the  deltoid  b  atieebed. 
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nnion  of  the  superior  and  anterior  costa  is  the  anterior 
angle,  which  contains  tlie  glenoid  cavity.  This  cavity  is 
ovoidal,  deepened  by  tlie  glenoid  ligament^  and  is  broader 
below  than  above.  It  is  covered  with  cartilage,  and  has 
the  long  head  of  the  biceps  arising  from  its  siii)erior  mar- 
gin. It  articulates  with  the  head  of  the  humerus.  Behind 
this  cavity  the  bone  contracts,  and  is  called  the  neck  or 
cervix.  The  inferior  angle  is  formed  by  the  junction  of  the 
base  and  anterior  costa ;  it  presents  a  flat  surface  for  the 
origin  of  the  teres  major. 

Structure, — The  scapula  is  composed  of  two  compact 
layers  with  cellular  substance  between  them.  The  latter  is 
most  abundant  in  the  processes,  while  in  the  centre  of  the 
dorsum  the  bone  is  diaphanous.  Its  development  takes 
place  from  several  points,  one  for  each  of  the  processes,  one 
for  the  centre  of  the  body,  one  for  the  base,  and  one  for 
the  inferior  angle. 

An  ossific  centre  is  noticed  in  the  infra  spinal  fossa 
about  the  seventh  or  eighth  week,  during  the  first  year  in 
the  coracoid  process,  at  puberty  in  the  acromion  process, 
in  the  fifteenth  year  at  the  inferior  angle,  during  the 
seventeenth  or  eighteentli  year  at  the  base,  and  about  the 
twentieth  or  twenty-fiftli  year  the  bone  is  found  complete. 

THE  CLA\T[CLB  OR  COLLAR  BONE. 

The  clavicle  is  situated  transversely,  between  the  upper 
extremity  of  the  ster-  Fio.  216. 

num  and  the  acro- 
mion process  of  the 
scapula.  Its  shape 
is  that  of  the  italic  s. 

It  is  longer  in  the  female  than  the  male,  and  consists  of 
a  body  and  two  extremities.  The  body  is  rather  cylindri- 
cal at  the  sternal,  and  flattened  at  the  acromial  end.    Its 

Fio.  216  represents  the  Clavicle,  a  Anterior  surface,  h  Point  of  attach* 
ment  of  sterno-cleido  mastoid  muscle,  e  Sternal  end  of  Clayicle.  d  Acro- 
mial end.  t  Articular  surface.  /  Where  the  conoid  ligament  is  attached, 
f  Where  the  rhomboid  ligament  ii  attached. 
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upper  surface  is  smooth.  Its  lower  presents  a  ridge  for 
the  attachment  of  the  rhomhoid  or  costo-clavicnlar  liga- 
ment^ and  a  groove  for  the  subclavian  muscle.  The  sternal 
portion  is  convex  in  front,  and  concave  behind.  The  hu- 
meral end  is  just  the  reverse.  Two-thirds  of  the  anterior 
margin  give  origin  to  the  pectoralis  major,  the  rest  to  the 
deltoid  muscle.  The  posterior  margin  has  one  or  more 
foramina  for  nutritious  vessels.  The  sternal  superior  sur- 
face gives  origin  to  the  sterno-cleido-mastoideus.  The 
sternal  extreraity  is  triangular,  thick,  and  forms  the  ar- 
ticulating surface.  Its  margin  has  ligaments  attached  to 
it  The  aa-omial  end  is  flat,  presents  an  articular  surface, 
and  covers  the  coracoid  process. 

Its  Structure  is  compact  and  cellular.  The  former  is  very 
condensed  and  strong  in  the  centre  of  the  bone ;  the  latter 
abounds  mostly  at  the  extremities. 

Function, — To  support  the  scapula  and  prevent  its  fall- 
ing forward  or  inward,  and  also  to  protect  the  vessels  and 
nerves  as  they  pass  to  the  extremity.  Its  development  is 
from  two  points  of  ossification,  (one  for  the  body  and  the 
other  for  the  sternal  end)  and  is  found  to  be  very  perfect  in 
the  foetus.  Ossification  begins  in  the  clavicle  sooner  than 
in  any  other  bone,  as  early  even  as  the  fifth  week  of  intra- 
uterine life.  The  sternal  epiphysis  is  ossified  during  the 
fifteenth  and  twentieth  years.  It  is  artictdaied  to  the  ster- 
i|um  and  scapula. 

SECTION    II. 
THE  HUMERTTB  OR   ARM-BONS. 

The  humerus  is  the  largest  bone  in  the  upper  extremity, 
and  is  situated  between  the  scapula  above,  and  the  radius 
and  ulna  below.     It  consists  of  a  body  and  two  extremities. 

The  body  or  shaft  is  cylindrical ;  its  upper  anterior  fourth 
is  divided  by  the  bicipital  groove  which  lodges  the  long  head 
of  the  biceps  muscle.  The  anterior  edge  of  this  groove  has 
the  pectoralis  major  inserted  into  it;  its  posterior  edge 
receives  the  insertions  of  the  latissimus  dorsi  and  teres  major 
muscles.    About  the  centre  of  this  bone  is  seen  a  rough  tri* 
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SUPERIOR    EXTREMITY. 

HK  SUPERIOR  EXTREHlTr  COMPRISES  BONES,  LIGAMENTS,  HUSCLEI, 
ril$Cl£,  BLOOD-VKSSELSjANDHERVESjAND  WILL  BE  BXAHINBO 
UNDER  THESE  SEVERAL  BEADS  RESI 


CHAPTER  I. 
THE    BONES. 

The  Bones  are  arranged  into  those  of  the  Shoulder, 
Aim,  Forearm,  and  Hand. 

SECTION   I. 

BONES  OF  THB  SHOULDER. 

The  bones  of  the  shoulder  are  two  in  nnmber :  1.  The 
Scapula ;  2.  The  Clavicle. 

THE  SCAPULA   OR  SHOULDER  BLADE,   (Fig.  215.) 

The  Scapula  is  situated  upon  the  posterior  and  superior 

part  of  the  chest     Its/orm  is  triangular,  and  it  present* 

two  surfaces,  three  edges,  and  three  angles.     The  anterior 

surface  looks  toward  the  ribs,  and  is  also  the  internal  sur- 
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Its  development  is  from  three  points^  one  for  the  body  and 
one  for  each  extremity.  Ossification  begins  in  the  radins 
during  the  sixth  week,  shortly  after  that  of  the  humerus. 
At  birth  both  extremities  are  cartilaginous.  In  the  lower 
end  an  ossific  point  is  seen  about  the  close  of  the  second 
year^  and  in  the  upper  end  from  the  fifth  to  the  seyenth, 
the  bone  being  completed  about  the  twentieth  year.  It 
is  articulated  to  the  humerus,  ulna,  scaphoid  and  lunar 
bones. 

THE  ULNA,  (Fig.  218.) 

The  ulna  is  situated  at  the  inner  side  of  the  radius,  the 
palm  of  the  hand  being  uppermost  It  is  triangular  in 
shape,  and  consists  also  in  a  body  and  two  extremities.  The 
body  presents  three  ridges  and  three  surfaces.  The  external 
or  radial  ridge  is  most  prominent,  runs  the  greater  part  of 
the  length  of  the  bone  and  gives  attachment  to  the  inter- 
osseous ligament ;  the  anterior  ridge  is  round,  and  has  the 
flexor  profundus  and  pronator  quadratus  attached  to  it; 
the  posterior  ridge  is  distinct  above  and  gives  attachment 
to  the  anconeus.  Between  these  ridges  are  so  many  sur- 
faces all  covered  by  muscles.  The  anterior  surface  has  a 
foramen  a  little  above  its  centre,  looking  obliquely  upward, 
and  conducts  the  nutritious  vessel.  The  superior  extremity 
is  much  larger  than  the  lower  and  forms  the  greater  por- 
tion of  the  elbow-joint.  It  presents  two  processes ;  the  one 
anterior  and  smaller,  called  coronoid;  the  other  posterior 
and  much  larger,  termed  olecranon.  The  coronoid  process 
is  triangular  and  sharp,  and  is  received  into  the  anterior 
cavity  of  the  lower  end  of  the  humerus.  Its  anterior  sur- 
face gives  insertion  to  the  brachialis  anticus  muscle.  Its 
outer  surface  is  hollowed  into  the  lesser  sigmoid  cavity^ 
which  articulates  with  the  side  of  the  head  of  the  radius. 

The  olecranon  process  has  its  posterior  surface  covered 
by  a  bursa,  and  is  rough  for  the  insertion  of  the  tendon  of 
the  triceps,  and  its  extremity  presents  a  point  which  is 
received  into  the  posterior  or  greater  cavity  of  the  humerus. 
Between  these  two  processes  is  a  large  concave  turfacei 
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nnioD  of  the  superior  and  anterior  costa  is  the  antetior 
angle,  which  contaiDB  the  glenoid  cavity.  This  cavity  ii 
OToidal,  deepened  liy  the  glenoid  ligament,  and  is  broader 
below  than  above.  It  is  covered  with  cartilage,  and  haa 
the  long  head  of  the  biceps  arising  from  its  superior  mar- 
gin. It  articulates  with  the  head  of  the  humerus.  Behind 
this  cavity  the  bone  contracts,  and  is  called  the  neck  or 
cervix.  The  inferior  angle  is  formed  by  the  junction  of  the 
base  and  anterior  costa ;  it  presents  a  flat  surface  for  the 
origin  of  the  teres  major. 

Structure. — The  scapula  is  composed  of  two  compact 
layers  with  cellular  substance  between  them.  The  latter  is 
most  abundant  in  the  processes,  while  in  the  centre  of  the 
dorsum  the  bone  is  diaphanous.  Its  development  takes 
place  from  several  points,  one  for  each  of  the  processes,  one 
for  the  centre  of  the  body,  one  for  the  base,  and  one  for 
the  inferior  angle. 

An  03si6c  centre  is  noticed  in  the  infra  spinal  fossa 
about  the  seventh  or  eighth  week,  during  the  first  year  in 
the  coracoid  process,  at  puberty  iu  the  acromion  process, 
in  the  fifteenth  year  at  the  inferior  angle,  during  the 
■eventeenth  or  eighteenth  year  at  the  base,  and  about  the 
twentieth  or  twenty-fifth  year  the  bone  is  found  complete. 

THE  CLAVICLB  OR  COLLAR  SOKE. 


692  HUMSBU& 

upper  surface  is  smooth.  Its  lower  presents  a  ridge  for 
tiie  attachment  of  the  rhomboid  or  costo-clavicular  liga- 
ment^ and  a  groove  for  the  subclavian  muscle.  The  sternal 
portion  is  convex  in  front,  and  concave  behind.  The  hu- 
meral end  is  just  the  reverse.  Two-thirds  of  the  anterior 
margin  give  origin  to  the  pectoralis  major,  the  rest  to  the 
deltoid  muscle.  The  posterior  margin  has  one  or  more 
foramina  for  nutritious  vessels.  The  sternal  superior  sur- 
face gives  origin  to  the  sterno-cleido-mastoideus.  The 
sternal  extremity  is  triangular,  thick,  and  forms  the  ar- 
ticulating surface.  Its  margin  has  ligaments  attached  to 
it  The  ao'omial  end  is  flat,  presents  an  articular  surface, 
and  covers  the  coracoid  process. 

Its  Structure  is  compact  and  cellular.  The  former  is  very 
eondensed  and  strong  in  the  centre  of  the  bone ;  the  latter 
abounds  mostly  at  the  extremities. 

Function. — To  support  the  scapula  and  prevent  its  fall- 
ing forward  or  inward,  and  also  to  protect  the  vessels  and 
nerves  as  they  pass  to  the  extremity.  Its  development  is 
from  two  points  of  ossification,  (one  for  the  body  and  the 
other  for  the  sternal  end)  and  is  found  to  be  very  perfect  in 
the  foetus.  Ossification  begins  in  the  clavicle  sooner  than 
in  any  other  bone,  as  early  even  as  the  fifth  week  of  intra- 
uterine life.  The  sternal  epiphysis  is  ossified  during  the 
fifteenth  and  twentieth  years.  It  is  articulated  to  the  ster- 
i|um  and  scapula. 

SECTION    II. 
THE  HUMERUB  OR   ARM-BONS. 

The  humerus  is  the  largest  bone  in  the  upper  extremity, 
and  is  situated  between  the  scapula  above,  and  the  radius 
and  ulna  below.    It  consists  of  a  body  and  two  extremities. 

The  body  or  shaft  is  cylindrical ;  its  upper  anterior  fourth 
is  divided  by  the  bicipital  groove  which  lodges  the  long  head 
of  the  biceps  muscle.  The  anterior  edge  of  this  groove  has 
the  pectoralis  major  inserted  into  it;  its  posterior  edge 
receives  the  insertionsof  the  latissimus  dorsi  and  teres  major 
muscles.    About  the  centre  of  this  bone  is  seen  a  rough  tri- 
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angular  surface  for  tlie  iasertion  of  the  deltoid  mascle,  and 
about  the  same  point  an  oblique  vascular  foramen.  The  pos- 
terior surface  is  smooth,  and  covered  by  the  triceps  muscle. 

The  upper  or  scapular  extremity  presents  a  smooth,  hemi- 
spherical surface,  covered  with  cartilage,  and' called  tha 
head.  It  articulates  with  the  glenoid  cavity  Fio.  317. 
of  the  scapula.  Just  below  and  aroand  the 
head  there  is  a  furrow  or  contraction  of  the 
bone  called  its  neck.  It  is  rough  and  gives 
attachment  to  the  capsular  ligament.  Below 
the  neck  the  humerus  swells  into  two  pro- 
cesses called  tuheroaUiea.  They  are  two  in 
number,  extem(d  and  irUemalf  or  the  greater 
and  lesser.  The  external  presents  three  de- 
pressions ;  the  anterior,  middle,  and  poalerior_ 
To  the  anterior  the  Bupra  spinatus,  to  the 
mid(Se  the  infra  spinatus,  and  to  the  posterior 
the  teres  minor  muscles  are  attached.  The  tn- 
tenud  tuberosity  gives  insertion  to  the  tendon 
of  the  subscapularis. 

The  inferior    extremity  of  the  humerus  is 
flattened,  and  is  bounded  externally  and  inter- 
nally by  two  ridges  for  the  attachment  of  ■* 
muscles  and  the  intermuscular  ligaments.    These  ridges 
lead  to  the  two  projections  called  oondyUs.    The  intemol 
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inner  portion,  called  the  trochlea,  is  the  larger,  and  articu- 
lates with  the  ulna.  The  outer  receives  the  head  of  the 
radius.  Above  the  trochlea,  and  in  front  of  the  humerus, 
is  the  anterior  or  lesser  cavity  for  receiving  the  coronoid 
process  of  the  ulna.  Behind  the  humerus,  and  above  the 
trochlea,  is  the  posterior  or  greater  cavity  for  receiving  the 
olecranon  process  of  the  ulna.  Between  these  two  cavities 
the  bone  is  transparent,  and  sometimes  wanting. 

Structure. — The  humerus  consists  of  compact  structure 
in  its  body,  and  is  cellular  at  its  extremities.  It  contains 
a  large  medullary  canal.  It  is  articulated  to  the  scapula, 
radius  and  ulna.  Its  development  is  from  eight  points,  viz: 
one  for  the  body,  one  for  the  head,  one  for  each  tuberosity, 
one  for  the  trochlea,  one  for  each  condyle,  and  one  for  the 
small  head.  Ossification  is  noticed  to  begin  shortly  after 
that  of  the  clavicle.  At  birth  the  extremities  are  found 
cartilaginous,  while  the  bony  shaft  is  nearly  complete. 
From  the  close  of  the  first  and  during  the  second  and  third 
years,  ossific  centres  are  observed  in  the  head  and  tuberosi- 
ties— during  the  third  and  sixth  years  the  trochlea  and 
small  head  of  the  humerus — during  the  fifth  to  the  seven- 
teenth year  ossification  appears  in  the  condyles,  and  the 
bone  is  found  complete  about  the  twentieth  year. 

SECTION   III. 
BONES   OF  THE   FOREARM — THE  RADIUS,  (Fig.  218.) 

The  radius  is  situated  upon  the  outer  side  of  the  ulna, 
the  palm  of  the  hand  looking  upward,  and  is  the  shorter 
bone  of  the  two  occupying  the  forearm. 

It  consists  of  a  body  and  two  extremities.  The  body  or 
shaft  of  the  radius  presents  three  surfaces,  and  is  rather 
triangular  in  shape.  The  anterior"  surface  is  covered  l)elow 
by  the  pronator  quadratus,  and  is  there  broad;  a  little 
above  its  centre  is  seen  the  orifice  of  an  oblique  vascular 
canal.  The  posterior  surface  is  convex  above  and  gives 
attachment  to  the  supinator  brevis,  and  is  concave  in  the 
middle  for  the  extensors  of  the  thumb.  Tlie  external 
surface  is  round,  and  in  its  centre  is  rough  for  the  insertion 
of  the  pronator  teres. 
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Tfaa  upper  extremity,  etyled  tlie  head,  presents  two 
smooth  articulating  surfaces;  the  one,  a  superficial  cavity, 
and  superior,  articulates  with  the  small  head 
of  the  humerus;  the  other  forms  the  circum- 
ference and  articulates  with  the  lesser  sig- 
moid cavity  of  the  ulna.  Below  the  head  the 
bone  contracts,  and  is  called  the  cervix  or 
neck.  Below  the  neck,  or  where  the  latter 
and  the  hody  unite,  is  the  tubercle  which 
gives  insertion  to  tlie  tendon  of  the  hiceps. 
It  is  also  covered  hy  a  bursa.  The  lower  or 
carpal  extremity  is  the  larger  of  the  two, 
and  is  widest  transversely.  It  is  bounded 
externally  by  the  styloid  process,  which  gives 
attachment  to  the  external  lateral  ligament 
of  the  wrist.  Internally  is  a  smooth  concave 
inrface  for  articulating  with  the  lower  end 
of  the  ulna.  The  carpal  surface  is  smooth  rS 
and  divided  by  a  ridge  into  two  unequal  articulating 
portions;  the  outer  and  larger  is  for  the  scaphoid  hone, 
the  inner  receives  the  lunar.  The  margin  of  the  carpal 
surface  presents  a  prominent  ridge  to  which  the  capsular 
ligament  is  attached.  On  the  posterior  surface  of  this  car- 
pal extremity  several  grooves  are  noticed.  At  the  side  and 
bass  of  the  styloid  process  is  a  groove  for  the  tendons  of  the 
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Its  development  is  from  three  points,  one  for  the  body  and 
one  for  each  extremity.  Ossification  begins  in  the  radios 
during  the  sixth  week,  shortly  after  that  of  the  humerus. 
At  birth  both  extremities  are  cartilaginous.  In  the  lower 
end  an  ossific  point  is  seen  about  the  close  of  the  second 
year,  and  in  the  upper  end  from  the  fifth  to  the  seventh, 
the  bone  being  completed  about  the  twentieth  year.  It 
is  articulated  to  the  humerus,  ulna,  scaphoid  and  lunar 
bones. 

THE  ULNA,  (Fig.  218.) 

The  ulna  is  situated  at  the  inner  side  of  the  radius,  the 
palm  of  the  hand  being  uppermost.  It  is  triangular  in 
shape,  and  consists  also  in  a  body  and  two  extremities.  The 
body  presents  three  ridges  and  three  surfaces.  The  external 
or  radial  ridge  is  most  prominent,  runs  the  greater  part  of 
the  length  of  the  bone  and  gives  attachment  to  the  inter- 
osseous ligament ;  the  anterior  ridge  is  round,  and  has  the 
flexor  profundus  and  pronator  quadratus  attached  to  it; 
the  posterior  ridge  is  distinct  above  and  gives  attachment 
to  the  anconeus.  Between  these  ridges  are  so  many  sur- 
faces all  covered  by  muscles.  The  anterior  surface  has  a 
foramen  a  little  above  its  centre,  looking  obliquely  upward, 
and  conducts  the  nutritious  vessel.  The  superior  extremity 
is  much  larger  than  the  lower  and  forms  the  greater  por- 
tion of  the  elbow-joint.  It  presents  two  processes ;  the  one 
anterior  and  smaller,  called  coronoid;  the  other  posterior 
and  much  larger,  termed  olecranon.  The  coronoid  process 
is  triangular  and  sharp,  and  is  received  into  the  anterior 
cavity  of  the  lower  end  of  the  humerus.  Its  anterior  sur- 
face gives  insertion  to  the  brachialis  anticus  muscle.  Its 
outer  surface  is  hollowed  into  the  lesser  sigmoid  cavity^ 
which  articulates  with  the  side  of  the  head  of  the  radius. 

The  olecranon  process  has  its  posterior  surface  covered 
by  a  bursa,  and  is  rough  for  the  insertion  of  the  tendon  of 
the  triceps,  and  its  extremity  presents  a  point  which  is 
received  into  the  posterior  or  greater  cavity  of  the  humerus. 
Between  these  two  processes  is  a  large  concave  aurface, 


noooth,  aad  covered  witli  cartilage,  called  the  gretUtr  siff- 
moid  cavity,  which  receives  the  trochlea  of  the  hnmeruB. 
This  cavity  is  divided  by  a  vertical  ridge,  and  about  its 
oentre  by  a  traosveree  ridge,  which  terminates  internally 
in  a  notch,  in  which  'fatty  matter  is  found. 

The  inferior  or  carpal  extremity  is  email,  and  presents  a 
projecting  process,  called  the  styloid,  to  which  the  internal 
lateral  ligament  of  the  wrist  is  attached.  External  to 
this  process  is  a  round  smooth  head  for  articulating  with 
the  small  cavity  on  the  inner  side  of  the  radius;  and 
between  these  two  processes,  on  the  back  of  the  ulna,  is  a 
groove  for  tlie  passage  of  the  tendon  of  the  extensor  carpi 
ttlnaris. 

Structure. — Same  as  the  radius.  Like  that  hone,  it  is 
tkvdoped  from  three  points  of  ossification.  Ossification 
begins  in  the  ulna  during  the  sixth  week,  shortly  after  it 
takes  place  in  the  radius  and  humerus.  At  birth  both 
extremities  are  cartilaginous.  The  lower  end  has  in  its 
centre  an  ossific  point  about  the  fourth  or  fifth  year.  The 
olecranon  is  ossified  from  the  seventh  to  the  tenth,  and 
the  bone  is  completed  about  the  twentieth  year.  It  is 
articulated  to  the  humerus  and  radius. 

SECTION  IV. 
THE  HAND. 
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face  is  convex  and  articulates  with  the  radius.  Its  lower 
surface  is  concavo-convex  and  articulates  with  the  trape- 
Kium  and  trapezoid.  Its  ulnar  or  inner  surface  articulates 
with  the  08-lunare  and  os  mag- 
num, while  its  external  or  radial 
face  gives  attachment  to  the  ex- 
ternal lateral  ligament. 

The  08-lvnare,  so  called  from 
its  semi-lunar  shape,  is  convex 
above  to' receive  the  radius,  and 
concave  helow  to  articulate  with 
the  magnum  and  unciforme.  Its 
ulnar  surface  joins  the  cuoeiform, 
its  radial  the  scaphoid. 

The  os-cunei/orme,  so  named 
from  its  wedge-like  shape,  is  on 
the  ulnar  side  of  the  lunar,  and  articulates  with  it  The 
lower  surface  is  concave,  and  articulates  with  the  unci- 
forme,  and  its  anterior  surface  is  flat  and  smooth  where  it 
joins  the  pisiforme. 

The  08  pisi/orme,  so  called  from  its  resemhlance  in  size 
and  form  to  a  pea,  is  the  smallest  bone  in  the  wrist,  and  is 
eilualcd  ii])on  the  palmar  surface  of  the  last,  with  which  it 
is  articnlated.  It  gives  insertion  to  the  flexor  carpi  ulnaris 
above,  and  origin  to  the  abductor  minimi  digiti  helow. 

The  (rnpezlum  is  the  first  bone  on  the  radial  side  of  the 
second  row;  it  is  concave  above  to  receive  the  scaphoid, 
and  below  it  joins  the  metacarpal  bone  of  the  thumb. 
Internally  it  articulates  with  the  trapezoides  and  second 
metacarpal  bone;  on  its  anterior  surface  is  observed  a 
groove  for  the  tendon  of  the  flexor  carpi  radialis. 

The  irapezoidea  is  smaller  than  the  last,  with  which  it 
articulates,  and  of  very  irregular  shape.  Above  it  is  cod- 
Fig.  219  r«preienls  Ihe  Ca.^pua.  sUlna.  bRidiui.  c Inlcr>arlicul>i^fibro 
carlilage.  <(  Metacarpal  bone  of  I  ha  Ihuinb.  (Metacarpal  bone  or  Ihc  fint 
linger.  /Metaearpal  bone  of  Ihe  Mcond  finger.  ^Mcttearpal  bone  of  the 
third  Rnger.  A  Metacarpal  bone  of  (he  fourth  finger.  S  Scaphoidra.  L  Lu- 
nare.  C  Cuneiforme.  P  Pisiform e.  T  T Trapezium  ani]  Irapeioidea.  JV 
Oi  masDum.    U  Unciforme.;  j 
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cave  to  join  the  scaphoid ;  helow  it  unites  vith  the  aecond 
metacarpal  bone,  and  internally  with  the  os  magnum. 

The  oa  ma^um,  so  named  from  its  size,  ia  situated  upon 
the  ulnar  side  of  the  last,  and  is  the  largest  of  the  hones  of 
the  carpus.  Its  superior  surface  articulates  with  the  sca- 
phoid and  lunar  hones ;  its  inferior,  with  the  second^  third, 
and  fourth  metacarpal.  Internally  it  meets  the  unciform, 
externally  the  trapezoides.  The  dorsal  surface  is  hroad, 
the  palmar  narrow. 

The  oa  unciforme,  so  named  from  its  hook-Hbo  process,  is 
the  next  in  size  to  the  os  magnum.  Its  superior  surface 
joins  the  os-lunare,  its  external  the  magnum,  its  internal 
the  cuneiform,  and  its  base  the  fourth  and  fifth  metacarpal. 
Its  dorsal  surface  is  rough ;  and  its  palmar  presents  the 
hook-like  process  for  the  attachment  of  the  annular  liga- 
ment. 

Structure. — The  bones  of  the  carpus  consist  of  cellular 
jttructure,  covered  by  a  delicate  lamina  of  compact  bone. 
They  are  developed  from  a  single  point  of  osfiificatlon, 
except  the  unciform,  which  has  two. 

Osaijicaiion  is  observed  to  begin  in  the  os  magnum  and 
Tinciforme,  at  the  close  of  the  first  year ;  in  the  cuneiform, 
at  the  close  of  the  third;  in  the  trapezium  and  semilunare, 
in  the  fifth ;  in  the  scaphoid,  from  the  sixth  to  the  eighth; 
in  the  trapezoides,  from  the  eighth  to  the  nintli,  and  in  the 
piaifornio  iu  the  twelfth  _\ 
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All  the  bones  of  the  metacarpal  series  have  a  conveiity 
in  their  dorsal  surface  and  a  concavity  on  their  palmare 

P,g  Q20_  The  metacarp<U  bone  of  the  thxan\i 

is  the  strongest  and  shortest  of  the 
whole;  its  slightly  concave  carpal 
end  articulates  with  the  trapezinm ; 
its  slightly  concave  phalangeal  end 
with  the  first  bone  of  the  thamb- 
On  either  side  of  the  phalangeal 
extremity  a  tubercle  is  seen  on 
which  is  placed  a  sesamoid  bone. 

The  second  metacarpal  bone,  at 
that  of  the  forefinger,  is  distin- 
guished from  the  rest  by  its  greater 
length;  it  articulates  at  its  carpal 
end  by  a  deep  concavity  in  the 
middle  with  the  trapezoides.  There 
is  a  smooth  articalar  face  for  the  trapezium  on  the  one  side 
and  the  magnum  on  the  other.  The  base,  on  its  palmar 
surface,  presents  a  rough  portion  for  the  insertion  of  the 
^flexor  carpi  radtalia,  and  a  like  roughness  on  the  dorsal 
base  for  the  insertion  of  the  extensor  carpi  radialts  7on- 
gtor.  The  palmar  portion  of  the  shaft  is  divided  by  i 
longitudinal  ridge  into  two  surfaces  for  the  interosseous 
muscles. 

The  third  metacarpal  hone  is  the  next  in  size,  but  rather 
shorter  than  the  last.  Its  carpal  extremity  is  triangular, 
and  articulates  with  the  os  magnum ;  it  has  on  its  radial 
side  a  tubercle  for  the  insertion  of  the  extensor  carpi 
radialis  brevior.  On  either  side  of  the  base  are  seen  articu- 
lar faces  for  the  second  and  fourth  metacarpal  bones. 

The/«uWA  metacarpal  bone  ia  smaller  and  shorter  than 
the  third.     Its  carpal  extremity  articulates  with  the  unci- 

Tta.  S90  represents  the  Metactrpm  and  Phalanges.  ■  Sctphoide*.  h  Ltinu*. 
e  Cunei forme,  d  Pisirorme.  tTrspeiiuin.  /Groore  for  tendon  of  flexor  carri 
radialis  ; Trapezoldes.  JiOB-magnum.  i  Uncirorme.  j)  Metacarpal  bouei. 
fct  Phalanges — first  row.  ttPhaUnges — second  row.  mmPbilangei — Ibird 
row.    %  First  phalanx  of  the  thumh.     g  Last  phalanx  of  the  thumb. 
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fimne  and  the  mftgnum,  and  hj  its  lateral  portions  with 
thd  third  and  fifth  metacarpal  bones. 

The  Jifth  metacarpal  bojie  is  siualler  and  shorter  than  the 
foDrth.  Its  carpal  extremity  presents  a  double  articulating 
torface,  the  larger  for  the  unciforme,  the  smaller  for  the 
fourth  metacarpal  hone.  The  base  presents  a  tubercle  for 
the  insertion  of  the  extensor  carpi  ulnaris. 

Development. — Ossification  of  the  metacarpal  bones  com- 
meoces  bj  two  centres — one  for  the  digital  extremity,  and 
one  for  the  shaft.  About  the  tenth  or  twelfth  week  the 
metacarpal  hone  of  the  thumb  presents  an  cxcc])tioa  to  this 
mle,  by  having  its  osaific  centre  in  the  carpal  extremity. 
The  epiphyses  show  themselves  about  the  second  or  third 
year ;  and  about  the  twentieth  the  metacarpal  row  is  com- 
pleted. 

THE  PHALANGES,   (Fig.   220.) 

The  phalanges  compose  the  bones  of  the  thumb  and  fin- 
gers, and  have  each  s  shaft  and  two  extremities. 

The  thumb  has  two  hones ;  each  of  the  fingers  three,  placed 
in  rows.  The  first  row  or  phalanx  is  next  to  the  metacar- 
pal hones.  The  bones  of  this  row  have  their  base  concave 
for  receiving  the  head  of  tbe  corresponding  metacarpal 
bone,  and,  on  either  side,  a  small  tubercle  for  the  lateral 
ligament.  The  lower  extremity  presents  two  small  heads, 
r-likc  formation,  for  arlii'ul.itJng  with  the  nccond 
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Development, — The  phalanges  are  developed  from  two 
centres — one  for  the  base  and  one  for  the  shaft  Ossifica- 
tion begins  about  the  same  time  as  in  the  metacarpal  bones, 
and  is  observed  first  in  the  third  phalanx,  then  in  the  first, 
and  last  of  all  in  the  second  phalanx.  During  the  third 
and  fourth  years  the  epiphyses  of  the  first  row  are  seen ; 
during  the  fourth  and  fifth  those  of  the  second  row ;  and 
during  the  sixth  and  seventh  year  those  of  the  last  row. 
All  the  phalanges  are  completed  by  the  twentieth  year. 

SECTION   V. 
LIGAMENTS  OF  THE  SUPERIOR  EXTREMTTT. 

The  ligaments  to  be  considered  are  those  of  the  shovider, 
arm,  forearm,  and  hand. 

LIGAMENTS  OF  THE  SHOULDER. 

The  bones  of  the  shoulder  being  composed  of  the  clavicle 
and  scapula,  we  have  clavicular  and  scapular  ligaments ; 
and  the  clavicle  being  connected  with .  the  sternum,  ribs, 
and  scapulae,  we  have  hence  a  division  of  the  ligaments 
into  sterno-clavicular,  costo-clavicular,  and  scapulo-cla- 
vicular. 

SiernO'clavicular  articulation,  (Fig.  141.) — This  articula- 
tion has  a  capsular  ligament,  an  inter-articular  cartilage, 
an  inter-clavicular  ligament,  and  two  synovial  membranes. 

The  c«apsular  ligament  is  a  strong,  fibrous,  membrane 
surrounding  the  joint,  and  covered  by  the  origin  of  the 
sterno-cleido-mastoideus  at  its  anterior  portion.  This  cap- 
sule has  its  fibres  thickened  in  front  and  behind — hence 
the  names  of  the  anterior  and  posterior  stemo-davicnlar 
ligaments. 

The  anterior,  called  also  the  radiated  ligament,  proceeds 
from  the  anterior  extremity  of  the  clavicle  downward 
and  inward  to  the  articular  margin  of  the  cavity  of  the 
sternum.  The  posterior  is  not  so  distinct,  but  pursues  a 
course  behind  the  joint  similar  to  the  anterior. 

The  infer-articvlar  cartilage  is  seen  on  opening  the  joint. 
It  is  circular  in  shape,  and  completely  separatee  the  ster- 
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BTlDi  and  clavictc.  Below  it  is  thin,  where  it  is  attached  to 
the  sternum  ;  above  it  is  thick,  where  it  is  connected  to  the 
elaricle.  Its  centre  is  thin  and  sometimes  perforated.  Its 
ttnictare  is  fibro-cartilaginous,  and  its  use  seems  to  he  to 
ftdapt  the  honj  surfaces  to  one  another  as  well  as  to  hind 
them  together. 

The  synovial  membranea  are  two  in  unmber,  one  on  each 
Bide  of  the  inter-articular  cartilage.  They  are  found  to 
contain  but  little  synovia,  and  are  strongly  attached  to  the 
adjacent  surfaces, 

Costo-davicular  arlictdalion,  (Fig.  141.) — This  articula- 
tion has  a  short  bundle  of  parallel  ligamentous  tibres, 
called  the  rhomhoid  or  inferior  ligament,  running  oblitjuely 
downward  and  forward  from  the  inferior  surface  of  the 
sternal  end  of  the  clavicle,  to  be  inserted  into  the  upper 
■nrface  of  the  cartilage  of  the  first  rib.  Posteriorly  it  is 
in  contact  with  the  subclavian  vein,  and  anteriorly  with 
the  subclavian  muscle. 

The  inler-daviciiiar  ligament  is  placed  at  the  superior  end 
of  the  sternum,  and  extends  from  the  posterior  sternal 
extremity  of  one  clavicle  to  that  of  the  other. 

Scapulo-davicular  articulation,  (Fig.  221.) — TIhs  articu- 
lation has  a  capsular  ligament  at  the  junction  of  the 
acromion  process  and  clavicle,  whose  fibres  being  thick- 
ened above  and  below,  and  passing  from  one  bone  to  the 
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Between  these  two  Itgamenta  fatty  and  cellalar  structures 
are  seea,  and  occasionally  a  small  bursa. 

-     -A,  Tbe/^;ani«Mfuni&(cor»e,calledaUo 

the  clavicular  fascia,  spriDgs  from 
the  root  of  the  coracoid  process  and 
divides,  whence  it  receives  the  name 
^of  the  bifid  liffameat.     One  of  the 
V  divisions  goes  to  the  first  rib,  the 
'  other  spreads  over  the  Bubclavios 
^  muscle  as  a  fascia,  and  extends  as  far 
i  forward  as  the  rhomboid  ligament. 
The  ligaments  of  the  scapula  are 
the  coracoid  and  the    triangular. 
I  (Fig.  221.) 

The  coracoid  is  posterior,  and  is 
stretched  across  the  notch  in  the 
superior  costa  of  the  scapula,  converting  it  into  a  foramen. 
The  tn'tiHifnlar  is  anterior,  and  is  also  called  ddioid  or 
eordco-acfomial.  It  has  a  broad  origin  from  the  superior 
margin  of  the  coracoid  process.  Its  fibres,  which  are  thin 
and  partially  separated,  converge,  become  thicker,  and  are 
inserted  into  the  acromion  process  where  it  joins  the  clavi- 
cle. This  ligament  forma  an  arch  over  the  shoulder  joint, 
and  is  covered  by  the  deltoid  muscle. 

UQAMGNTS  OF  THE  ARM. 

The  humeroscapular  articidaiion  contains  the  following 
ligamcntx: — 1st,  The  capsular  ligament  (Fig.  221);  2d, 
Thecoraco-liumeral ;  3d,  The  glenoid. 

The  capsular  ligament  completely  surrounds  this  joint, 
being  attached  above  to  the  margin  of  the  glenoid  cavity, 
and  below  to  the  neck  of  the  humerus.  Above  and  below 
it  is  dense  internally,  and  externally  it  is  thin.  It  is  loose 
and  has  connected  with  it  tho  tendons  of  the  four  capsular 

FiQ.  231  repreBcnb  the  Ligamenls  of  the  Shoulder  Joint.  1  Superior  •cn^ 
mio  claikular  ligimetil.  3  Corac[>-clavicul>ir  li|>nient.  3  Coraro-acrovUl 
ligaoienl.  4  Coracoid  l^amcnt.  5  Capjular  ligDinent.  6  Coneo-hgmeial, 
or  ligamentum  adtcitilium.    7  Tendon  of  tb«  long  head  of  tlM  bieep*  mmcto. 
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ntQscles,  Tfhich  almost  completely  surround  it,  except  a 
small  portion  below  and  internally,  where  it  is  conse- 
quently weaker,  and  where  dislocations  of  this  joint  are 
found  most  commonly  to  occur. 

The  coraco-humeral,  accessory  tigametU,  or  ligamentum 
adscUitium  extends  beneath  the  triangular  ligament  down- 
ward and  outward  to  the  greater  tuberosity,  where  it  is 
loet  in  the  capsular.  This  ligament  Bervea  to  keep  the 
head  of  the  humerus  in  the  glenoid  cavity.   . 

The  glenoid  ligament  surrounds  the  margin,  and  deepens 
the  glenoid  cavity  ;  its  free  edge  is  thin,  but  where  it  con- 
nects with  the  bone  it  is  thick.  The  tendon  of  the  biceps 
partly  contributes  to  this  ligament. 

The  syntmud  m^nbrane  lines  the  capsular  ligament  and 
glenoid  surface,  is  reflected  over  the  head  of  the.  humerus, 
lines  the  bicipital  groove,  and  forms  a  sheath  around  the 
tendon  of  the  biceps. 

LIGAMENTS  OP  THB  FOREARM. 
The  ligaments  of  the  forearm  are  found  in  the  humero- 
adnl<d  articulation,  or  the  elbow  joint,  and  are,  Ist,  The 
capsular  ligament;  2d,  External  lateral  or  brachio-radial; 
3d,  Internal  lateral  or  brachio-ulnar ;  4tb,  Coronary  liga- 
ment; 5th,  Ligamentum  teres. 

The  capsidar  ligament  surrounds  the  elbow  joint,  and  is 
conncck-'l  itbovL'  to  tiic  1-:'wct  end  nl'  the  burmTus,  nbovi; 
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The  coronary  or  annular  ligament  sturomids  about  two- 
thirds  of  the  neck  of  the  radiua,  and  is  seen  hy  opening 
the  joint.  It  extends  6*001  the 
.  lesser  sigmoid  cavity  of  the  nlna 
f  at  its  anterior  margio,  roiiDd  the 
radius  to  the  posterior  margin  of 
the  same  cavity. 

The  ligamentum  teres  or  oUiqw 
Ugament  is  a  round,  ahort,  fibrous 
cord,  exteuding  from  the  root  of 
the  coroDoid  process  to  the  radius 
below  its  tabercle. 

The  aynoviid  tnembrane  is  com- 
mon to  the  three  bones  composing 
the  humero-cabital  articulation, 
as  well  as  the  two  sigmoid  cavi- 
ties and  neck  of  the  radius. 

The  interosaeow  ligamejU  occu- 
pies the  space  between  the  radius 
and  ulna,  being  attached  to  the  corresponding  edges  of 
those  bones,  and  perforated  at  its  upper  and  lower  ex- 
tremities. 

LIQAHENIS  OF  THE  HAND. 
The  ligaments  of  the  hand  include  those  of  the  carpus, 
metacarpus,  and  phalanges. 

LIQAMENIS  OF  THE  CARPUS  OR  WRIST  JOINT. 

The  ligameRts  of  the  carpus,  or  vxrist-joint,  include  the  cap- 
avlar  ligament,  external  lateral  or  radio-carpal,  internal  late- 
ral or  vlna-carpal,  triangular  ligament,  and  annular  ligament. 

The  capsvlar  ligament  is  connected  above  to  the  articular 

Fic.  Q2S,  A  represents  an  outer  riew  of  tbe  Elbow  Joint.  1  Tbe  buBtenii. 
9  Ulna.  3  Radius.  4  External  lateral  ligament.  5  Coronary  ligainrat. 
6  Point  of  attachment  of  the  coronary  ligament,  7  8  Accessory  ligaments. 
9  Interosseous  ligameot. 

Fia.  3^,  B  represents  an  Inner  lieir  of  the  Elbow  Joint.  ]  Capsular  Liga- 
ment. 3  Internal  lateral  ligamenL  3  Coronary  ligament.  4  Ligamentua 
tare*.    3  loterosseoui  ligamest    6  Internal  eatdjla. 


UaAMOSTB  or  TES  HAND. 


tot 


margin  of  the  lower  eoda  of  the  radius  and  ulna,  and  be- 
low to  the  margin  of  the  three  carpal  hones  of  the  first 
row,  the  scaphoides,  lunare,  and  cunei-  |;.,„  f,^ 

forme,  fibres  being  traced  also  t6  the 
bones  of  the  second  row.  This  liga- 
ment is  loose  and  thin,  presenting 
spaces  at  different  points  at  which  the 
synovial  membrane  appears. 

The  external  lateral  ligament  extends 
from  the  styloid  process  of  the  radius 
to  the  scaphoides,  and  on  even  to  the 
trapezium  and  annular  ligament. 

The  inlerjuUlater(d  ligament  extends 
from  the  styloid  process  of  the  ulna  to  / 
the  cuneiform  bone,  and  is  long  and  f 
round.     Between  the  lateral,  anterior  rt  I 
and  poateriw  ligaments  are  spoken  of,  '   ' 
which  are  simply  a  thickening  of  the 
capsular  on  the  front  and  back  por- 
tions of  the  joint 

The  triangular  ligament  is  fibro-cartilaginous,  and  is  con- 
nected with  the' styloid  process  of  the  ulna  and  the  carpal 
end  of  the  radius,  separating  the  ulna  from  the  cuneiform 
hone.  It  is  sometimes  perforated,  and  seems  to  he  a  continu- 
ation of  the  cartilage  on  the  lower  extremity  of  the  radius. 

Tliu   uniuihir   linamail  is   a   stroii;^    fibrous   mt^mbriinc. 
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wrist  it  is  called  ligamerUum  carpi  dorsale,  and  extends  from 
the  styloid  edge  of  the  radius  to  the  styloid  edge  of  the  ulna. 

The  lower  head  of  the  ulna  is  received  into  the  sigmoid 
cavity  of  the  radius,  constituting  the  lower  radio-ulnar 
articidation,  and  is  retained  there  by  a  loose  synovial  mem- 
brane termed  the  sdcctform  ligament. 

The  synovial  membrane  covers  the  articular  surface  of  the 
bones  and  the  inter-articular  fibro-cartilage,  and  is  reflected 
upon  the  inner  surface  of  the  capsular  ligament. 

The  first  and  second  rows  of  the  carpal  bones,  except  the 
pisiforme,  are  united  by  a  capsular  ligamenty  extending 
from  one  row  to  the  other,  and  seeming  to  be  a  continua- 
tion of  the  radio-carpal ;  it  is  also  thickened  laterally  by 
external  and  internal  lateral  ligaments^  the  former  extending 
from  the  scaphoides  to  the  trapezium,  the  latter  from  the 
cuneiform  to  the  unciform. 

The  pisiform  bone  articulates  with  the  cuneiform  by  a 
separate  cartilage,  synovial  membrane  and  proper  capsular 
ligament.  Interosseous  ligaments  are  found  connecting 
also  the  several  carpal  bones,  and  ligamentous  fibres,  run- 
ning transversely,  called  from  their  position  palmar  and 
dorsal  ligaments. 

The  synovial  membrane  extends  from  the  first  carpal  row 
to  the  second  and  down  to  the  metacarpal  bones  ;  it  also 
dips  down  between  the  bones  of  the  carpus  and  lines  the 
inner  surface  of  the  capsular  ligament,  and  is  thus  common 
to  all  the  carpal  and  metacarpal  articulations,  except  the 
cuneiform  and  pisiforme,  the  trapezium  and  metacarpal 
bone  of  the  thumb,  and  the  space  between  the  third  and 
fourth  metacarpal  bones,  all  of  which  have  distinct  synovial 
membranes. 

LIGAMENTS   OP  THE  METACARPUS,  (Fig.  223.) 

These  belong  to  the  caipo-metacaipal  aiiicidaiion,  and 
includo  tlie  dorsal  and  the  palmar  ligaments. 

The  dorsal  pass  directly  from  the  carpal  to  the  base  of 
the  metacarpal  bones,  the  latter  being  also  connected  by 
transverse  fibres. 
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The  palmar  pnrsne  a  similar  coarse  witi  the  doraal,  but 
ftre  not  so  atroog. 

The  metacarpal  boDes  have  also  strong  lateral  connec- 
tions by  traDsverse  ligaments  where  their  surfaces  come  in 
contact.  The  synovial  mejnbrane  is  a  prolongation  from 
that  of  the  carpus. 

The  phalangeal  extremity  of  the  metacarpal  bones  form 
the  metacarpo-phalangtal  articulation,  and  include :  1.  An- 
terior ligaments,  or  capsnlar ;  2.  Lateral  ligaments. 

The  anteriw  ligamenta  are  flat  fibro-cartilaginous  bands, 
which  run  transversely  and  connect  the  sides  of  the  heads 
of  the  metacarpal  bones. 

The  kUeral  liffanKtUa  are  thickenings  of  the  capsular 
laterally,  and  extend  from  the  sides  of  the  metacarpal 
bones,  and  descend  as  strong,  short  cords  to  be  attached  to 
the  sides  of  the  upper  ends  of  the  first  phalanges.  A 
tywyvial  membrane  belongs  to  this  articulation. 

LIOAUENTS  OF  THE  PHALANQES  OR  FTNOERS,   (Fig.  223.) 
Each  finger   has  one  anterior  ligament  and  two  lateral 

li^amenie. 

The  anterior  ligament  corresponds  precisely  to  the  meta- 

earpo-phalangeal,  just  described ;  and  the  lateral  go  from 

phalanx  to  phalanx  on  each  side.    There  is  also  the  usual 

Bynovial  membrane. 
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Ddtoid — A,  delta,  t*^,  likeness,  (Figs.  160,1 6*7.) — Dtssec- 
tion. — Make  the  first  incision  along  the  posterior  third  of 
the  clavicle,  the  acromial  margin,  and  spine  of  the  scapula; 
the  second  from  the  acromion  process,  along  the  middle  of 
the  humerus,  and  commence  the  dissection  from  this  last 
incision,  turning  off  the  integuments  internally  and  exter- 
nally with  the  cellular  structure,  when  this  muscle  will  be 
exposed.  It  arises  from  the  external  third  of  the  clavicle, 
fleshy;  from  the  outer  margin  of  the  acromion  process,  ten- 
dinous and  fleshy ;  and  from  the  whole  of  the  inferior  edge 
of  the  spine  of  the  scapula.  It  is  inserted  on  the  outer  side 
of  the  humerus,  near  its  centre,  in  a  triangular  rough  surface. 

This  muscle  is  triangular  in  shape,  thick  and  strong,  cov- 
ers the  shoulder-joint,  and  gives  it  its  rotundity.  The  fibres 
converge — the  anterior  descending  obliquely  backward,  the 
posterior  forward,  and  the  middle  directly  downward,  the 
three  presenting  so  many  separate  parts  or  muscles. 

Function, — To  raise  the  arm  and,  according  to  the  direo- 
tion  of  the  fibres,  to  draw  it  either  forward  or  backward. 
Beneath  the  superior  portion  of  this  muscle,  extending 
under  the  acromion  process,  is  seen  a  large  bursa. 

Supra-spinattM — supra,  above;  spina,  the  spine — (Fig. 
150.)  By  turning  down  the  deltoid  this  muscle  is  seen ;  it 
arises  fleshy  from  the  whole  of  the  supra-spinal  fossa,  also 
from  a  strong  fascia  covering  it ;  it  then  passes  under  the 
acromion  process,  ending  in  a  strong  tendon,  which  is' 
firmly  attached  to  the  capsular  ligament,  and  is  inserted 
into  the  inner  face  of  the  greater  tuberosity  of  the  humerus. 

Function. — To  raise  the  arm  and  turn  it  outward  ;  also 
to  strengthen  the  capsular  ligament,  and  to  draw  it  from 
between  the  humerus  and  glenoid  cavity,  in  the  elevation 
of  the  arm. 

Infra  spinatus — infra,  beneath ;  spina,  spine — (Fig.  150,) 
arises  from  the  whole  of  the  dorsum  of  the  scapula  below 
its  spine,  from  the  margins  of  the  bone,  and  from  the 
aponeurosis  covering  it,  forming  a  flat,  triangular  muscle. 
Its  fibres  converge,  the  superior  going  horizontally,  the 
inferior  ascending  obliquely  forward,  to  a  strong  central 
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tendon,  wliich  goes  nnder  the  acromion  process,  adheres  to 
the  capsular  ligament,  and  is  inserted  into  the  middle  face 
of  the  greater  tuherosity  of  the  humerus. 

Function. — To  roll  the  os-humeri  outward  and  backward. 
To  strengthen  the  capsular  ligament  and  to  drawitout  of  the 
joint,  in  the  outward  movements  of  the  arm.  There  is  also 
a  bursa  between  the  tendon  of  this  muscle  and  the  scapula- 

Teres  nuhor — teres,  round — (Fig.  150,)  is  a  small  and 
narrow  muscle,  and  arises  from  the  inferior  costa  of  the 
scapula  at  the  lower  margin  of  the  infra  spinatus,  is  in- 
separably attached  to,  and  in  fact  forms  part  of  this  latter 
muscle.  It  extends  from  the  cervix  to  about  an  inch  of 
the  inferior  angle,  and  adhering  to  the  capsular  ligament, 
is  inserted  tendinous  and  fleshy  into  the  onter  face  of  the 
great  tuberosity  of  the  humerus. 

Functum. — To  rotate  the  arm  outward,  and  draw  it 
downward  and  backward. 

The  teres  major  (Fig.  224)  is  a  flat  muscle,  and  arises 
from  the  inferior  angle  of  the  scapula  upon  its  rough  flat 
nirface.  Forming  a  thick  fleshy  belly,  it  ascends  forward 
and  outward,  and  terminates  on  the  inner  side  of  the  arm 
in  a  broad  thin  tendon,  which  is  inserted  along  with  the 
tendon  of  the  latissimus  dorsi  into  the  inner  or  posterior 
edge  of  the  bicipital  groove.  The  tendon  of  the  teres 
Fro.  SS4.  major  is  posterior,  and  extends  lower 

down  the  arm  than  the  latissimuB. 
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which  is  inserted  into  the  lesser  tuberosity  of  the  hnmeras. 
Between  the  tendon  of  thia  muscle  and  the  neck  of  the 
scapula,  a  large  bursa  communicating  with  the  joint  ic 
seen ;  also  another  smaller  one  between  the  tendon  and 
capsular  ligament  Function. — To  roll  the  arm  inward  and 
downward. 

HDBCLK  OF  TUB  ARM,   (Fig.   225.) 
Fio.  S25.  These  comprise  the  biceps  Jlexor  cubiH, 

coraco-brachiaiis,  brachialis  anticus,  tri- 
ceps extensor  cuhili,  and  anconeus. 

Biceps  fiexor  etJnti.  —  Dissection. — 
Make  an  incision  along  the  middle  an- 
terior region  of  the  hnmeras  down  to 
the  elbow-joint,  which  cross  by  a  trans- 
verse incision  at  the  middle  of  the  arm, 
turn  aside  the  integuments  and  fascia, 
and  this  muscle  will  be  exposed.  It  is 
Btiperticial  and  forms  the  swell  along  the 
front  part  of  the  arm.  It  arises  by 
two  heads ;  the  internal  or  short  head 
comes  from  the  coracoid  process  in  com- 
mon with  the  coraco-brachiaiis  ;  the  ex- 
ternal or  long  head  arises  by  a  round 
tendon  from  the  upper  part  of  the  gle- 
noid cavity  of  the  scapula,  goes  through 
the  joint,  over  the  head  of  the  humerus, 
surrounded  by,  but  external  to,  the  sy- 
novial membrane,  and  then  descends 
through  the  groove  between  the  tuberos- 
ities of  the  humerus,  between  the  tendons 

Tia.  ^5  represeaU  the  Muscles  on  ths  fronl  of  the  Arm.  1  Clatteh. 
3  Coracoid  proceu,  3  Acromion  procns.  i  Head  of  Ihe  humeni*.  5  Ten- 
don of  the  biceps.  6  Ligamentum  adseilitium.  7  ln«erlion  of  pecloralis  major. 
B  Long  bead  of  the  biceps.  9  Insertion  of  the  deltoid.  10  Insertion  of  pae- 
lorolis  minor.  11  Coraco  brachialis.  13  Short  bead  of  biceps.  13  I.atiHt- 
mus  dorsi.  14  Triceps.  IS  Bodj  of  the  biceps.  1G  External  pari  of  triceps. 
IT  Brachialis  anticus.  IS  Origin  of  the  flexor  muscles.  19  InseKion  of  bra- 
chialis anticus.  SOTendon  ofthe  biceps,  ill  Bicipital  aponeurosis.  S3  Flexor 
carpi  radialis.    33  PaJmaru  longui.    34  Suplnatorradii  longiu. 
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of  the  IstiBsimus  dorsi  and  teres  major  behind,  and  the  pec- 
toralis  major  in  fronL  Becoming  fleshy  it  unites  with  the 
belly  of  the  short  head,  at  first  loosely  hy  cellular  tissue,  hut 
a  little  below  the  middle  of  the  arm  the  two  heads  become 
inseparably  nnited  to  form  a  thick  fleshy  belly,  which  a 
little  above  the  elbow-joint  ends  in  a  flat  tendon,  passing 
in  front  of  the  joint  to  he  inserted  into  the  posterior  part 
of  the  tubercle  of  the  radius. 

A  bursa  is  placed  between  the  tendon  and  the  tubercle, 
and  from  the  ulnar  side  of  the  tendon  proceeds  the  bicipital 
aponeurosis,  which,  passing  over  the  brachial  artery  and 
nerve,  joins  the  general  fascia  of  the  foreann. 

Function. — To  flex  the  forearm.  This  mascle  is  related 
with  the  brachial  artery,  which  see, 

Coraco-hrachiali8 ,  (Fig.  225.) — Arises  from  the  coracoid 
process,  in  common  with  the  short  head  of  the  biceps,  ten- 
dinous and  fleshy.  It  descends,  connected  with  the  short 
head  about  three  or  four  inches,  along  the  inner  arm  to  he 
inserted  tendinous  and  fleshy  into  the  inner  side  of  the 
hnmerus,  about  its  centre,  and  by  an  aponeurosis  into  the 
ridge  leading  to  the  internal  condyle. 

Function. — To  raise  the  arm  and  draw  it  forward ;  it  can 
also  turn  it  outward.  The  miisculo-cutaneous  nerve  pene- 
toates  this  muscle.  It  is  related  with  the  brachial  artery, 
which  see. 

The  brachialls  anticua  or  tnlerntis  (FJg.  226)  arises  on 
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and  coreriag  the  whole  back  part  of  the  hnmenu.    It 
arisea  by  its  long  head  from  the  lower  margin  of  the  cervix 
Bcapula)  by  a  flat,  short  tendon.    The  second  head  comet 
T\a.  236.  from  the  outer  and  back  part  of  the 

humerns,  juet  below  the  greater  ts- 
beroeity.  The  third  head,  called 
hrachialis  eaiemua,  but  more  pro- 
perly interaus,  arises  fleshy  from 
the  inner  side  of  the  humerus,  near 
the  insertion  of  the  teres  major. 
'  The  three  heads  unite  to  form  one 
muscle,  which  adheres  strongly  to 
the  bone,  and,  ending  in  a  broad 
tendon,  is  inserted  into  the  posterior 
part  of  the  olecranon  process.  A 
bursa  is  seen  between  the  tendon 
and  olecranon.  Function. — To  ex- 
tend the  forearm. 

The  Anconeus — oyxu*.  the  elbow, 

(Fig.  230,)  arises  tendinous  from  the 

external  condyle  of  the  oa-humerL 

It  is  concealed  partly  by  the  triceps, 

and  appears  to  be  a  portion  of  this 

muscle.   It  is  inserted  into  the  ridge  of  the  upper  extremity 

of  the  ulna  connected  with  the  olecranon. 

Function. — To  extend  the  forearm. 


tmsCL^  OF  THE  FOREABM. 

These  comprise  two  divisions  :  Ist,  Flexors  and  Prona- 
tors on  the  anterior  forearm ;  2d,  Supinators  and  Extensors 
on  the  posterior. 

The  first  division  includes  eight  muscles,  the  pronator 
radii  teres,  flexor  carpi  radialia,  paJmaris  longvs,  flexor  carpi 
tdnaiis,  flexor  digitorum  sullimis  perforaltus,  flexor  digitorvm 
profundus  peiforans,  flexor  longus  pollicia,  pronator  gvad- 
ratus. 

Fio.  336  represent*  the  Triceps  Musele.  s  External  head  of  the  triceps,  h  It* 
long  he»d.  clis  short  head,  d Olecranon  process.  cRadiiu.  /Capsular 
lipuneot 
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Pronator  radii  teres,  (Fig,  227.) — Dissection. — Make  an 
ineiaioQ  through  the  integumeDtB  along  the  centre  of  the 
forearm,  from  the  elbow  to  the  wrist ;  Fio.  297. 

make  a  second  incision  transrersely  about 
the  middle  ;  turn  off  the  integuments  to 
the  fascia,  which  latter  dissect  off  scpa- 
Tstelj,  and  this  muscle  will  be  ejLposcd. 

It  arises  fleshy  from  the  internal  con- 
dyle, and  tendinous  from  the  coronoid 
process  of  the  ulna ;  its  course  is  obliquely 
across  the  forearm  to  be  inserted  mostly 
tendinous  into  the  middle  of  the  back 
part  of  the  radius.  Fanction. — ^To  pronate 
the  hand  by  rolling  the  radius  inward. 

The  ftexor  cai-jn  radialis  (Fig.  227) 
arises  tendinous  from  the  inner  condyle, 
and  fleshy  from  the  upper  part  of  the 
nlna,  the  intermuscular  ligaments,  and 
brachial  fascia,  forming  a  thick  fleshy 
belly  upon  the  ulnar  side  of  the  last  mus- 
cle, and  descends  obliquely  outward  be- 
neath the  anterior  annular  ligament, 
through  a  groove  in  the  os-trapeztum,  to 
be  inserted  into  the  fore  part  of  the  base 
of  the  metacarpal  bone  of  the  index  finger.  A  bursa  is 
seen  between  the  tendon  nnd  os-trapezium.     Function. — To 
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Function. — To  flex  the  hand  and  make  tense  the  palmar 
aponeurosis.    This  muscle  is  sometimes  ahsent 

The  flexor  carpi  tdnaris  (Fig.  22*7)  arises  from  the 
inner  condyle  tendinous,  from  the  inner  side  of  the  olecra- 
non process  fleshy  and  tendinous,  from  the  ridge  upon  the 
inner  side  of  the  ulna  nearly  its  whole  length,  and  from 
the  fascia  of  the  forearm.  It  forms  a  round  tendon  which 
is  inserted  into  the  pisiform  hone,  and  base  of  the  metacar- 
pal hone  of  the  little  finger. 

Function. — To  flex  the  hand,  and  bring  it  towards  the 
ulna.  A  bursa  is  seen  between  the  tendon  and  os  pisiforme* 
It  is  related  with  the  ulnar  artery,  which  see. 

Flexor  digitorum  svblimis  perforaiua,  (Fifr  227.)  Dis- 
action. — ^Remove  the  superficial  muscles,  and  the  flexor 
sublimis  is  brought  to  view. 

It  arises  from  the  inner  condyle  and  coronoid  process, 
tendinous  and  fleshy — fleshy  from  the  tubercle  of  the  radius 
and  for  three  or  four  inches  below  the  tubercle.  Before  the 
muscle  reaches  the  wrist  it  divides  into  four  tendons  which 
pass  to  the  palm  of  the  hand  beneath  the  anterior  annular 
ligament,  and  then  diverge  to  be  inseiied  into  the  second 
phalanx  of  each  finger.  The  tendons  of  this  muscle  are 
enclosed  in  a  strong  sheath,  and  at  their  intersection  split 
into  two,  through  which  the  tendon  of  the  perforans  passes. 

Function, — To  bend  the  second  phalanges  on  the  first  A 
large  bursa  surrounds  the  tendons  of  this  muscle  beneath 
the  annular  ligament. 

The  flexor  digitorum  profundus  perforans  (Fig.  228) 
arises  beneath  the  sublimis,  from  the  upper  anterior  sur- 
face of  the  ulna  and  inner  portion  of  the  interosseous  liga- 
ment, fleshy — also  fleshy  from  the  coronoid  process  of  the 
ulna  and  inner  side  of  the  olecranon  process.  A  thick 
muscle  is  formed,  which  at  the  lower  part  of  the  arm 
divides  into  four  flat  tendons,  which  go  beneath  the  annular 
ligament,  enter  the  ligamentous  sheaths  on  the  fingers, 
pass  through  the  slits  in  the  perforatus,  and  are  inserted 
into  the  last  phalanx  of  each  finger.  Function. — To  bend 
the  last  phalanges,  and  with  the  sublimis  the  hand. 
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The  _fiexor  lonffua  poUids  (Fig.  228)  arises,  fleshy,  be- 
neath the  flexor  sublimiB  from  the  front  part  of  the  ra- 
diiu,.be]ow  its  tubercle,  for  about  two-thirda  of  its  extent, 
and  from  the  radial  portion  of  the  inter* 
OBseoua  ligament.  It  also  has  a  ten- 
dinoDs  origin  from  the  inner  condyle. 
Its  tendon  paesea  beneath  the  annular 
ligament,  and  between  the  two  beads  of 
the  short  flexor  and  sesamoid  bones,  to  be 
inserted  into  the  second  phalanx  of  the 
thumb.  A  bursa  is  seen  in  connection 
with  the  tendon  of  this  muscle. 

Function. — To  bend  the  last  phalanx 
of  the  thumb. 

The  pronator  qaadralua  (Fig.  228) 
arises  from  the  anterior  front  surface  of 
the  lower  extremity  of  the  ulna,  broad, 
tendinous  and  fleshy,  passes  transversely, 
and  is  inserted  into  the  lower  f>ont  sur- 
face of  the  radius.  It  is  a  small,  square 
muscle,  concealed  by  the  flexor  longua 
poUicis  and  flexor  profundut 

Function. — To    pronate   the   hand    by  ( 
rolling  the  radius  inward. 

The  musdes  on  the  posterior  part  of 
the  /iiirrt fill  incliulc  tlie  siiptnalors  .iml  c.rlcnsors,  and  com- 
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the  forearm,  turn  aside  the  integomeiita  and  this  moada 
will  be  exposed. 

It  arUes  tendinous  and  fleshj  from  the  ridge  leading  to 
the  external  condyle,  commencing  a  little  below  the  inser- 
tion of  the  deltoid,  also  from  the  inter-muscular  ligaments- 
Fio.  329.  A  thick  muscle  is  formed,   which  de- 

scends along  the  outer  part  of  the  elbow, 
and  at  the  middle  of  the  fore-arm  termi- 
nates in  a  flat  tendon,  which  is  inserted 
upon  tlie  styloid  side  of  the  radius. 

Function. — To  suplnate  or  turn  the 
palm  of  the  hand  upward  by  rolling  the 
radius  outward. 

Extensor  carpi  radialie  longior  (Fig- 
229)  arises  from   the  external  ridge  of 
the  08  humeri,  between  the  external  con- 
dyle and  supinator  longus,  tendinoQB  and 
fleshy.     A  thick,  short  belly  is  formed, 
which  about  the  middle  of  the  radios 
ends  in  a  flat  tendon,  which  passes  under 
the  posterior  annular  ligament  and  over 
the  wrist,  to  be  inserted  into  the  poste- 
rior part  of  the  root  of  the  metacarpal 
bone  of  the  fore-finger.    A  bursa  is  seen 
'  surrounding  the  tendon  of  this  muscle 
under  the  annular  ligament,  and  another 
at  its   insertion. 
Function. — To  extend  the  wrist  and  hand. 
Extensor   carpi  radiaUs  bremor  (Fig.    229)  arises  from 
the  external  condyle  and  external  lateral  ligament,  tendi- 
nous and  fleshy.     A  thick  fleshy  belly  is  formed,  situated 

Fid.  !S9  represents  the  muscles  on  the  back  of  the  forearm,  alnrerior 
portion  of  the  bicep*.  b  Inferior  portion  of  the  brachislis  anlicus.  c  Inferior 
poKion  of  the  triceps,  d  Supinator  radii  longus.  t  Extensor  carpi  railialii 
longior.  /Extensor  carpi  radialis  brevior.  g:  Tendinoua  inscrtioM  of  these 
two  latter  muscles,  h  Extensor  communis  digitorum,  { Auriculari*,  a  portion 
of  extensor  communis,  j  Extensor  carpi  ulnari«.  it  Anconeus,  t  Flexor  carpi 
ulnaris.  m  Exlenaor  minor  pollicia.  n  Exlentor  major  pollieia.  e  Posterior 
annular  ligament 
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beneatli  tlie  last  muscle,  vhich  aliout  the  middle  of  the 
forearm  ends  in  a  fiat  tendoD,  which  passes  ODder  the  pos- 
terior aaaular  ligament,  in  the  same  groove  with  the  last 
muscle,  aod  is  inserted  into  the  root  of  the  metacarpal  bone 
of  the  second  or  middle  finger,  on  its  hack  part. 

function. — To  extend  the  wrist  and  hand. 

The  ex/enaor  digUorum  communis  (Fig.  229)  arises 
from  the  external  condyle,  intermuscular  ligament,  and 
fascia,  tendinous  and  fleshy.  It  descends  to  ahout  the 
middle  of  the  forearm,  where  it  ends  in  four  tendons  which 
pass  in  a  common  groove  of  the  radiue  under  the  posterior 
annular  ligament,  and  on  the  back  of  the  liand  diverge  to 
the  roots  of  the  fingers,  where  they  are  connected  by  cross 
Blips,  from  whence  they  expand  over  the  whole  posterior 
part  of  all  the  phalanges  of  the  fingers.  The  portion  of 
this  muscle  going  to  the  little  finger  receives  the  name  of 
auricidaris.  A  bursa  is  connected  with  the  tendons  of  this 
muscle  under  the  posterior  annular  ligament,  and  can  he 
traced  along  these  tendons  to  the  base  of  the  first  ph^aoges. 

Functiort. — To  extend  all  the  fingers. 

The  extensor  carpi  ulnaris  (Fig.  229)  arises  tendinous 
from  the  external  condyle,  and  fleshy  from  the  intermus- 
cular ligament  and  fascia;  also  fleshy  from  the  back  part 
of  the  ulna.  It  then  descends,  crossing  obliquely  the  upper 
part  of  the  radius  and  ulna,  to  end  in  a  strong  tendon, 
which  jmsses  through  a  gruovc  un  the  hack  of  the  ulna,  to 
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Extensor  osbis  metacarpi  poUicis  jnanus,    (Fig.    230.) — 
This  muscle,  called  also  exicnsor  primi  pdlicis,  arises  fleshy 
from  the  posterior  part  of  the  ulna,  just  below  the  aoconeus^ 
from  the  interosseous  ligament,  and  from  the  posterior  part 
Fia.  S30,         of  the  radius,  below  the  supinator  brevis- 
It  ends  in  a   round  tendon  which  goes 
over  the  radial  extensors,  and  through  & 
groove  on  the  styloid  side  of  the  radius, 
to  be  inserted  into  the  os-trapezium  and 
into  the  base  of  the  metacarpal  bone  of 
the  thumb.    A  bursa  is  seen  where  the 
tendon  passes  through  the  groove  of  the 
radius.    Function. — To  extend  the  meta- 
carpal hone  of  the  thumb. 

The  extensor  minor,  or  secundi  poBtcis, 
(Fig.  230,)  arises,  tendinous  and  fleshy, 
from  the  posterior  part  of  the  ulna,  below 
its  middle,  and  from  the  iQterosseons 
ligament  and  radius.  It  descends  and 
passes  through  the  same  groove  of  the 
radius  with  the  last  muscle,  and  is  tn- 
serted  into  the  posterior  part  of  the  first 
phalanx  of  the  thumb.  Function. — To 
extend  the  first  phalanx  of  the  thumb. 

The  extensor  major,  or  fcrtii  poSicis, 
(Fig.  230,)  arises,  above  the  middle  of 
the  ulna  on  its  posterior  part,  from  the  interosseous  liga- 
ment, and  from  the  back  of  the  radius.  It  ends  in  a  tendon 
which  passes  through  a  separate  groove  of  the  radios,  and 
goes  to  be  inserted  into  the  last  phalanx  of  the  thumb.  A 
synovial  membrane  supplies  its  tendon  at  the  wrist 
Function. — To  extend  the  last  phalanx  of  the  thumb. 
The  indicator  (Fig.  230)  arises  tendinous  and  fleshy  from 

Tio.  330  repreMnti  the  Deep  Huiclea  on  the  hack  of  the  Forearm.  ■  loferiM 
portion  of  ths  hunerui.  bOlecranon  procets.  e  Bodj  of  the  ulDk,  dAnc^ 
neus.  (Supinator radii breiU.  / Extensor oesis  metacarpi pollicis.  gEstto- 
lor  minor  polljcia.  h  EsteoKir  major  pollicia.  i  Indicalor.  j  Fint  dont] 
inlerosKL 
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the  middle  of  the  back  part  of  the  ulna.  It  ia  a  small 
muscle,  concealed  by  the  extensor  ulnaris  and  communie. 
It  ends  in  a  tendon  which  passes  along  the  same  groove 
with  the  extensor  communis,  beneath  the  annular  ligament, 
and  is  inserted  with  the  tendon  of  that  muscle  into  the 
back  part  of  the  second  and  third  phalanges  of  the  fore 
finger.    Fundion. — To  extend  the  fore  finger  * 


MUSCLES  OF  THE  HAND. 

Bisaedion. — Make  an  incision  from  the  wrist  along  the 
middle  of  the  palm  to  the  base  of  the  fingers ;  make  a  second 
incision  crossing  the  first  transversely  about  its  centre,  now 
reflect  the  integuments  to  either  side,  which  will  lead  to  the 

■  During  the  disMctiong  in  the  winter  of  1819-50,  in  the  BBllimore  Co^ 
les«  of  Dental  Surgerj,  a  muscle  was  seen  io  connection  with  the  indicator 
which  aeema  to  be  entirelji  neir,  or  at  lean  not  present  in  the  diueclioni  of 
■natomical  writers,  as  we  cannot  find  that  (he j  make  anj  mention  of  it.  W« 
hare  thought  the  name  of  £ileniar  ^cciaoriua  Indiea  not  inappropriate.  We 
will  quote  the  explanation  given  of  (his  muscle,  from  the  April  number,  1850, 
of  the  Medical  Examiner.  ■'  It  had  it)  origin  on  the  right  hand  bj  a  delicttet 
tendinoui  membrane,  from  the  radio-carpal  articulation,  behind  the  posterior 
wiDular  ligsmenl,  and  in  the  same  groove  with,  and  posterior  to  Iho  tendons  of 
the  eiteusor  communis  aod  indicator,  formiDg  _      ^. 

•  fleihy  bulb  nearly  the  Bize  of  the  plantarii  ^  ■,-'"' 

of  the  leg.   It  soon,  however,  divided  intotwo   idffMKSBk 
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expoanre  of  most  of  tlie  mnacles  of  the  hand.    For  the  fin- 
gers, extend  the  incision  along  the  middle  line  of  each. 

The  muscles  of  the  hand  are  arranged  into  those  of  the 
thomh,  the  little  finger,  and  its  palmar  and  dorsal  muscles. 

MUSCLBS  OF  THE  THUMB. 

The  abductor  pdlicis  (Fig.  22T)  arises  from  the  anterior 

annular   ligament,   trapezium,  and  scaphoides,   thin  and 

J.JIJ  222  broad,  and  is  inserted  into  the 

radial  side  of  the  base  of  the 

first  phalanx  of  the  thumb. 

Function. — To  draw  the 
thnmb  from  the  fingers. 

The  opponeua  pollida 
(flexor  ossis  metacarpi  polli' 
cis,  Fig.  232)  arises  from  the 
annular  ligament  and  trape- 
zium, tendinous  and  fleshy,  is 
beneath  the  last,  and  is  in- 
serted into  the  radial  margin 
of  the  metacarpal  bone  of  the 
thumb  its  whole  length. 

Function. — To  draw  the 
thumb  to  the  fingers. 
The  flexor  hrevts  poRicis  (Fig.  232)  arises  hy  two  heads, 
the  first  fleshy  from  the  anterior  annular  ligament,  trajjc- 
zium  and  scaphoides,  and  Is  inserted  into  the  outer  sesa- 
moid bone  and  base  of  the  first  phalanx  of  the  thumb. 
The  second  head,  which  is  internal  and  posterior,  arifies 
from  the  os  magnum  and  base  of  the  metacarpal  hone 
of  the  middle  finger,  and  is  inserted  into  the  inner  sesa- 
moid bone  and  base  of  the  first  phalanx  of  the  thumb. 

FiQ.  333  represents  the  miuclei  of  the  Hand,  a  Annular  ligamenl.  h  t 
Upper  and  lower  attachments  of  the  abductor  polticii.  e  Opponent  pollicis. 
d  I  Flexor brevis  pollicii,  its  Iwobelliei.  /Adductor  pollieis.  g  g  Lumbriralcs. 
h  Point  where  the  fleior  profundus  tendon  pnaes  through  the  flexor  perforalus. 
i  Flexor  longiu  pollicis.  j  Abductor  minimi  digili.  k  Flexor  brsTii  mininii 
digit!,    t  Oi  piiiforme.    m  Firat  donal  interoueoua. 
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Between  the  two  heads  the  tendon  of  the  flexor  longus 
polliciB  passes. 

Funclion. — To  bend  the  first  phalanx  of  the  thumb. 

The  adductor  poUicia  (Fig.  232)  arises  fleshy  from  the 
whole  extent  of  the  ulnar  surface  of  the  metacarpal  bono 
of  the  middle  finger.  It  is  a  broad,  triangular  muscle, 
situated  beneath  the  lumbricales  and  tendons  of  the  flexors 
Bublimis  and  profundus ;  its  fibres  converge  and  are  in- 
serted tendinous  into  the  inner  base  of  the  first  phalanx  of 
the  thumb.     Funclion. — To  draw  tlie  thumb  to  the  fingers. 

The  abductor  indicia  arises,  flesliy  and  teiuliiioua,  from 
the  ulnar  portion  of  the  metacarpal  lione  of  t!ic  thumb, 
its  whole  extent,  and  the  trapezium,  and  i.s  inserted  along 
the  metacarpal  bone  and  radial  side  of  tlic  first  phalanx 
of  the  fore  finger.  Function. — To  draw  tlie  fore  finger  from 
the  rest,  or  adduct  the  thumb. 

MUSCLES   OP   THE  UTTLE   FISGER. 

The  abductor  minimi  digiti  (Fig.  232)  arises  fleshy  from 
the  annular  ligament  and  pisiform  bone,  and  is  inserted, 
after  running  along  the  margin  of  the  metacarpal  bone 
into  the  ulnar  side  of  the  first  phalanx  of  the  little  finger. 

Funclion. — To  draw  the  little  finger  from  the  others. 

The  adduclor  minimi  digiti  arises  fleshy  from  the  annu- 
lar ligament  and  os  unciformc,  and  is  inserted  tendinous 


724  INTEBOSSBOnS  MUBCLBS. 

the  skin,  covering  the  muscle  of  the  little  finger.  Its  fibres 
are  separated  and  are  inserted  into  the  cellular  tissue  and 
integument. 

Function, — To  contract  the  skin  of  the  palm  and  deepen 
the  hollow  of  the  hand. 

The  lumbriccdes  (Fig.  232)  are  four  in  number,  and  situ- 
ated below  the  anterior  annular  ligament.  They  each  form 
a  small  fleshy  belly  which  arises  from  the  radial  side  of 
the  tendons  of  the  flexor  profundus,  and  is  inserted  by  a 
flat  tendon  into  the  posterior  part  of  the  first  phalanx  of 
each  finger  along  with  the  tendinous  expansion  of  the 
extensor  communis. 

Function, — To  bend  the  first  phalanges. 

INTEROSSEOUS  MUSCLES,  (Figs.  232,  228.) 

Anterior  interossei, — These  are  three  in  number,  and 
occupy  the  palmar  portion  of  the  hand.  They  arise  fleshy 
and  tendinous  from  the  base  and  sides  of  the  metacarpal 
bone,  and  are  inserted  into  the  base  and  posterior  part  of 
the  first  phalanx  of  the  finger  along  with  the  tendinous 
expansion  of  the  common  extensor.  The  first  palmar  inter- 
osseous belongs  to  the  fore-finger,  the  second  to  the  ring- 
finger,  and  the  third  to  the  little  finger. 

Function, — Adductors  of  the  fingers. 

Posterior  interossei, — Are  situated  on  the  back  of  the 
hand,  and  fill  the  interosseous  spaces.  They  are  four  in 
number,  and  arise  fleshy,  by  two  heads  from  the  base  and 
sides  of  the  metacarpal  bones,  and  are  inserted  into  the  base 
of  the  first  phalanges  along  with  the  tendinous  expansion 
of  the  common  extensor. 

Function. — Abductors  of  the  fingers. 

SECTION    II. 
FASaA   OF    THE   SUPERIOR   EXTREMITY. 

The  superior  extremity  is  surrounded  by  an  aponeurotic 
membrane  from  the  shoulder  to  the  hand,  investing  all  its 
muscles  externally,  as  well  as  sending  i)rocesses  between 
iliem,  and  separating  each  from  the  other. 
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The  ahndder  has  three  divisioDS  of  this  general  apo- 
neurotic fascia  ;  one  covering  the  supra-spinatus  muscle 
and  attached  to  the  margins  of  the  supra-spinal  fossa,  called 
the  euprasjnnorta  fascia;  a  second,  covering  the  infra-spi- 
natus  and  attached  to  the  margins  of  the  infra  spinal-fossa, 
called  the  infra-B^noas  fascia.  Both  of  these  fasciie  are 
strong  and  thick,  and  continued  into  the  third  division — the 
deltoid  fascia.  This  latter  covers  the  deltoid  and  pectoral 
muscles,  is  thin,  and  attached  above  to  the  spine  of  the 
Bcapula,  acromion  process,  and  external  ends  of  the  clavicle, 
while  below  it  is  traced  into  the  next  fascia  belonging  to 
the  arm,  and  called — 

Fascia  Brachialis. — This  fascia  surrounds  all  the  muscles 
of  the  arm  to  the  elbow,  sends  off  processes  forming  sheaths 
for  the  same,  and  above  the  condyles  of  the  humerus,  these 
processes  separate  the  muscles  on  the  front  of  the  arm  from 
those  behind.  They  are  attached  to  the  ridge  leading  to 
the  condyles,  and  are  called  internal  and  external  in/ermus- 
aUar  ligameiUs.  At  the  end  of  the  elbow  the  fascia  bra- 
chialis is  increased  in  strength  by  having  a  broad  hand, 
the  bicipital  aponeurosis,  running  into  it.  This  band  comes 
from  the  inner  side  of  the  tendon  of  the  biceps,  which  with 
the  fascia  brachialis,  is  lost  in  the  next  fascia,  called 
the  cubital  fascia.  This  is  the  fiiscia  of  the  forearm,  ex- 
tending from  the  elbowto  the  wrists.  It  is  t}iicker  behind 
than  before ;  eurrOUnds  and  forina  partitkitia  for  the  several 
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margin  of  the  radius  on  the  one  side,  transverselj  to 
styloid  marjnrin  of  the  ulna  and  pisiforme  bone  on  the  oj 
site  side.  This  ligament  presents  six  trochleas  for  the 
tensor  tendons — one  on  the  styloid  side  of  the  radiui 
the  extensor  ossis  metacarpi  and  extensor  minor  poll 
a  second  for  the  extensor  carpi  radialis  longior  and  hre^ 
a  third  for  the  extensor  major  pollicis,  a  fourth  for 
extensor  communis  and  indicator,  a  fifth  for  a  branci 
the  extensor  communis^  and  a  ^ixth  for  the  extensor  c 
ulnaris. 

The  aponeurosis  pcdmaris  belongs  to  the  hand^  and  co 
its  middle  palmar  portion.  It  is  triangular  in  shape, 
extends  from  the  lower  margin  of  the  anterior  anni 
ligament  and  tendon  of  the  palmaris  longus  to  the  lo 
extremities  of  the  metacarpal  bones,  where  it  divides 
four  portions,  each  of  which  bifurcates  to  be  att€U)hed  t( 
corresponding  metacarpal  bone,  and  gives  passage  to 
vessels  and  nerves  that  go  to  the  fingers.  At  this  p< 
the  palmar  fascia  is  strengthened  by  strong  transv 
fasciculi,  forming  arches,  beneath  which  pass  the  tendoi 
the  flexor  muscles. 

Vaginal  ligaments  of  Hie  fingers, — These  are  situi 
along  the  ulnar  and  radial  margins  of  the  phalanges, 
are  connected  by  transverse  fibres  so  as  to  form  a  long  t 
or  sheath,  lined  by  synovial  membrane,  in  which  are  ( 
tained  the  flexor  tendons.  These  vaginal  ligaments  ar 
a  fibro-cartilaginous  character,  and  of  gieat  strength,  \ 
within  them  are  observed  little  tendinous  fra?na  j>ass 
from  tlie  first  and  second  phalanges,  and  connecting  \\ 
the  tendons  of  the  flexor  profundus  or  sublimis. 

SECTION  III. 
BLOOD  VKSELS  OF  THE  SITERIOR  EXTREMITr. 

The  subclavian,  aa^iUary,  and  brachial  arteries^  with  tl 
branches,  are  the  sources  of  arterial  supply  of  blood  to 
shoulder,  arm,  forearm,  and  hand,  comprising  the  up 
extremity.    Those  coming  from  the  subclavian  have  b 
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described  under  the  head  of  blood-vesHelB  of  the  neck.  (See 
Figs.  120,  153.) 

AKTERIES  OF  THE  SHODLDER. 

AxiUary  artery,  (axilla,  the  arm-pit.)  —  The  axillary 
artery  is  the  continued  trunk  of  the  Bahclavisn,  and 
receives  this  name  at  the  pio.  233. 

lower  border  of  the  first 
rib,  behind  the  subclavian 
muscle  and  clavicle  ;  from 
this  point  it  descends  ob- 
liquely outward  through 
the  axillary  space,  where 
it  is  surrounded  by  a  quan- 
tity of  loose  cellular  and 
adipose  tissue,  containing 
many  lymphatic  glands, 
and  terminates  at  the 
lower  edge  of  the  tendi- 
nous insertions  of  the  la- 
tissimus  dorsi  and  teres 
major  muscles  in  the  bra- 
chial artery. 

In  its  course  it  is  seen  to  pass  behind  the  pectoralis  major 
and  minor,  resting  upon  the  first  intercostal  and  eerratus 
magnus,  and  having  the  coraco-brachialis  on  its  outer  or 
luiiiu'iiil  silk'.     Tho  axillary  vt'in  asconds  in  fr-jnt  iiiul  to 
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inside,  and   the   external  or  musculo-cutaneons  on  the 
outside. 

BRANCHES  OF  THE  AXILLARY  ARTERY,  (Fig.   233.) 

The  tJioracica'CLcromialiSy  or  acromial  thoracic  artery, 
ascends  above  the  pectoralis  minor,  and  sends  branches, 
called  thoracic,  to  the  pectoral  and  serratus  magnus  muscles, 
branches  to  the  acromion,  and  a  descending  branch  be- 
tween the  deltoid  and  great  pectoral.  It  anastomoses  with 
the  supra  scapular. 

The  superior  or  short  thoracic  often  has  a  common  origin 
with  the  thoracica-acromialis.  It  passes  along  the  upper 
border  of  the  little  pectoral  muscle,  and  supplies  the  pec- 
toral muscles  and  mammary  gland,  anastomosing  with  the 
intercostal  and  mammary  arteries. 

The  inferior  or  long  thoracic,  called  also  the  external 
mammary,  differs  from  the  two  last  by  arising  below  the 
lesser  pectoral  muscle.  Sometimes  it  is  a  branch  of  the 
subscapular  or  acromial  artery,  or  has  a  common  trunk 
with  them.  It  goes  along  the  inferior  edge  of  the  great 
pectoral  muscle,  supplying  it,  the  mammary  gland,  the 
great  serratus  muscle  and  the  integuments,  and  anasto- 
mosing with  the  superior  thoracic,  the  intercostal  and  the 
mammary  arteries. 

The  thora^ica^axillaris,  frequently  a  branch  of  the  tho- 
racic, is  distributed  to  the  glands  of  the  axilla. 

The  subscapular  artery,  (scapvlaHs  inferior,)  the  largest 
branch  of  the  axillary,  descends  along  the  lower  edge  of 
the  subscapularis  muscle  to  the  inferior  angle  of  the  scapula- 
In  its  course  it  sends  branches  to  the  axilla,  and  about  an 
inch  from  its  origin  it  gives  off  the  dorsalis  scapulce,  sup- 
plies the  subscapularis,  serratus  magnus,  and  latissimus 
dorsi  muscles,  then  winds  around  the  inferior  costa  of  the 
scapula  to  its  dorsum,  anastomosing  with  the  superior 
scapular,  and  terminating  upon  the  infranspinatus  muscle, 
where  it  is  called  dorsalis  inferior  scapulce. 

The  anterior  circumflex  artery  arises  above  the  tendon  of 
the  teres  major  from  the  axillary.    Sometimes  it  is  a  branch 
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of  the  posterior  circumflex,  and  passes  outward  in  front  of 
the  humerus,  beneath  the  biceps,  coraco-brachialis  and 
deltoid,  supplying  these  muscles,  and  sending  a  branch 
along  the  bicipital  groove  to  the  shoulder  joint. 

The  posterior  circutnfiex  artery  arises  below  the  last,  and 
is  a  larger  branch.  It  goes  round  the  neck  of  the  humerus, 
between  the  latter  and  the  long  head  of  the  triceps,  to 
supply  the  shoulder  joint  and  deltoid  muscle.  Sometimea 
it  is  a  branch  of  the  superior  profunda, 

ARTERIES  OF  THE  ARM. 

BRACHIAL    ARTERY,    (Fig.    234.) 

The  brachial  artery  is  the  continued  trunk  of  the  axillary, 
and  extends  from  the  lower  margin  of  the  tcndinons  inser- 
tions of  the  latissimus  dorsi  and  teres  major  muscles,  to  a 
little  below  the  bend  of  the  elbow  joint,  where  it  divides 
into  the  radial  and  ulnar  arteries. 

Its  course  is  along  the  inner  edge  of  the  coraco-brachialis 
and  biceps  muscles,  resting  upon  the  coraco-brachialis  and 
hrachialis  anticus.  It  has  the  basilic  vein  in  front,  and 
the  vcnse  comites  on  either  side.  The  median  nerve  is  also 
in  front,  though  at  the  upper  part  it  lies  to  the  outside  of 
the  artery,  and  below  to  the  inner  side.  It  is  covered  by 
the  fascia  of  tlie  arm,  and  at  the  bend  of  the  elbow  by  the 
bicipital  aponeurosis  and  median  basilic  vein. 
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Thepr^nda  it^erior  or  minor  arises  opposite  the  tendon 
of  the  coraco-brachialis 
below  the  superior  pro- 
funda, and  passes  iuward 
and  downward  to  the  in- 
ner condyle  along  with 
the  nlnar  nerve,  and  an- 
astomoses with  the  ulnar 
recurrent.  It  is  some- 
times a  branch  of  the  su- 
perior profunda. 

The  anastomolica  mai/na 
comes  off  from  the  bra- 
chial about  two  inches 
above  the  joint,  rests  upon 
thebrachialisanticu3,and 
passing  inward  above  the 
inner  condyle,  supplies 
the  adjacent  muscles,  and 
anastomoses  with  the  ul- 
nar recurrent  and  inferior 
profunda. 

Muscular  branches  arc 
sent  off  in  the  course  of 
the  artery  to  the  vai  ious 
muscles. 

Varieties    in    the    bra- 

FiQ.  334  reprMeiiU  the  Brachitl  Arterj  and  Nerres.  I  Subscapularii  miii- 
cle.  S  Teres  major.  3  Dortalis  acapjls  branch  or  the  subscapular  artLT^. 
4  Claricle.  5  Coracoid  proceas.  6  Delloid.  7  Inaertian  of  pectorslis  major. 
8  Coraco  brachialii.  9  Biceps.  11  Long  head  of  tricepa.  12  Its  short  head. 
13  Axillarj  arlery.  14  Brachial  artery.  15  Bicipital  aponeurosi'.  16  Long 
thoracic  arlerj.  17  Inferior  profunda.  18  Anaslomotica  magna.  19  Ante- 
rior BDd  posterior  ulnar  feins.  20  Median  rein.  23  Median  cephalic.  33 
Radial  vein.  34  Median  basilic.  3S  Basilic  vein.  37  Subscapular  arlcrj. 
S8  Eilernai  or  mjsculo-culancou^  nerve.  39  Thoracica  acromlalis  »rleT7. 
3D  Brachial  plexus.  31  Cephalic  vein.  33  Median  nerve.  33  Ulnar  nerve. 
34  Musculo-spiral  or  radial  nerve.  35  Circumflei  nerve.  36  Intemil  cuta- 
neous nerve.  37  Inlercosto  humeral  nerve.  38  Superior  profunda  arlcrf . 
39  Anterior  branch  of  inietaal  cutBDeoui  nerto.  40  Branchei  of  external  cu- 
Uneous  nerve. 
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chial  artery  are  chiefly  noticed  in  tlie  high  division  of  its 
radial  and  ulnar  branches,  which  may  occur  at  any  point 
between  the  elbow  and  the  axilla. 

ARTERIES   or   TBE   FOREARM. 
RADIAL   ARTERT,    (Fig.  235.) 

The  radial  artery  seems  to  be  the  continued  trunk  of  tlie 
brachial,  and  extends  from  the  bend  of  the  elbow  to  the 
wrist.  At  its  upper  part,  it  is  between  the  supinator  radii 
longus  and  pronator  radii  teres.  It  descends  along  the  ra- 
dial side  of  the  forearm,  covered  only  by  the  skin  and 
fascia,  crosses  over  the  tendon  of  the  biceps  and  pronator 
teres ;  and  at  its  lower  part  lies  between  the  supinator 
longus  and  flexor  carpi  radinlis.  Here  it  passes  outward 
on  the  back  of  the  wrist  behind  the  extensor  tendons  of 
the  thumb,  and  dips  down  into  the  palm  of  the  hand,  be- 
tween the  roots  of  the  metacarpal  bones  of  the  thumb  and 
fore  finger,  where  it  terminates  in  the  arciis  profundus,  or 
deep  palmar  arch.  The  radial  artery  in  its  course  is  ac- 
companied by  venre  comites,  and  by  the  radial  nerve  as  far 
as  the  middle  of  the  forearm. 

BRANCHES  OF  THE  RADIAL  ARTEBT. 

The  rccitrreits  radialis  arises  opposite  the  neck  of  the 
radiiin,  passes  upward  and  outward  to  the  external  condyle, 
and  anastomoses  with  the  profunda  superior. 
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THE  ULNAR  ARTERY,   (Fig.  235.) 

The  ulnar  artery  is  larger  than  the  radial,  and  forms 
Fio.  335.  ths  remaining  terminal  hraucli  of  the 

brachial ;  it  extends  from  the  bend 
of  the  elbow  to  the  wrist,  where  it 
terminates  in  the  arcua  svblimis,  or 
superficial  palmar  arch.  At  its  up- 
per end  it  crosses  the  arm  obliquely, 
covered  by  the  pronator  teres,  flexor 
sublimis,  flexor  radialis,  and  palma- 
ris  longus,  to  the  middle  of  the  fore- 
arm, where  it  is  traced  along  the 
radial  margin  of  the  flexor  carpi  ulna- 
ris  to  the  wrist.  Here  it  passes  over 
the  anterior  annular  ligament  into 
the  palm.  It  is  attended  by  vensD 
comites,  and  the  ulnar  nerve. 

BRANCUES  OF  THE  TTLSAB.  ARTERT. 
The  recurrent  ulnaris  anterior  comes 
from  the  ulnar  artery  about  the  tu- 
bercle of  the  radius,  and  ascends  in 
front  of  the  inner  condyle. 

The  recurrena  ulnai-ia  posterior  as- 
cends behind  the  inner  condyle,  and 
with  tlie  anterior,  anastomoses  with 
tlic  anastomottca  and  inferior  pro- 
funda. 

Fia.  335  represents  th«  Radial  and  Ulnar  AHerJM.  I  Biceps.  3  Its  tendon. 
3  Triceps.  4  Anastomotica  magna  arterj.  3  Bnchialis  anticua.  6  Radul 
or  musculo- spiral  nene.  7  Supinator  longus.  B  Internal  condvte.  9 
Flexor  carpi  ulnaris.  11  Interosseous  artery.  13  Median  nerve.  13  Fiesor 
sublimia  digitorutn.  14  Annular  ligament  die tded.  15  Superficial  palmar  arch' 
16  Superficialis  voIib.  17  Branch  or  ulnar  nene.  18  Radialis  indicia  artcrj. 
19  Anterior  ulnar  recurrent  arterj.  30  Tendon  of  supine  lor  longus.  21  Inrerior 
profunda  artery.  32  Ulnar  nerve.  33  Brachial  artery.  24  Median  nerra. 
25  Recurrent  radial  artery.  26  Radial  nerve  27  Radial  artery.  28  Pron*. 
lor  radii  teres.  39  Fleior  carpi  radialis.  30  Palmaris  longua— these  (lirM 
latter  muscles  are  cut  across.  31  Ulnar  nerve.  33  Ulnar  arlerj.  33  Bruteh 
of  the  radial  nerve. 
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The  interosaeous  artery  arises  jnst  below  the  last,  and 
divides  after  a  abort  course  into  two  branches,  an  anterior 
and  a  posterior. 

The  anterior  interosseous  artery  descends  in  front  of  the 
interosseous  ligament  behind  the  deep  flexors  to  the  prona- 
tor quadratuB,  where  it  penetrates  this  ligament  to  the 
back  of  the  wrist,  and  anastomoses  with  the  radial  and 
posterior  interosseous. 

The  posterior  interosseous  artery  is  the  smaller  branch, 
and  sometimes  arises  as  a  separate  trunk ;  it  soon  passes 
through  the  interosseous  ligament  to  the  back  of  the  arm, 
and  then  descends  to  supply  the  extensor  muscles.  At  its 
upper  end  it  gives  off  a  recurrent  branch  to  the  posterior 
part  of  the  elbow,  which  anastomoses  with  the  recurrens 
radialis  and  ulnaris. 

Muscular  branches,  numerous  and  irregular,  are  given  off 
in  its  course. 

The  dorsalis  carpi  ulnaris  comes  off  at  the  lower  end  of 
the  ulna,  and  winds  beneath  the  flexor  ulnaris  tendon  to 
the  back  of  the  wrist,  where  it  anastomoses  with  the  radial 
and  interosscal,  to  supply  the  carpus,  metacarpus,  and 
phalanges. 

Varieties. — The  ulnar  artery  may  arise  from  the  axillary, 
the  interosseal  from  the  radial,  brachial,  or  axillary.  In- 
deed it  is  difficult  to  say  what  will  be  the  distribution  of 
the  iiitiTJi/s  of  tlio  I'urcarm  until  it  is  exiimined. 
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wtere  they  each  divide  and  run  along  the  adjacent  sides  of 
opposing  fingers  to  their  extremities,  excepting  the  radial 
aide  of  the  index  finger  which  is  supplied  from  the  radial. 
The  arcuB  profvadtiM 
is  one  of  the  termina- 
ting hranchea  of  the 
radial;  it  extends  from 
the  root  of  the  me- 
tacarpal bone  of  the 
thumb,  deep  into  the 
palm  of  the  hand,  be- 
hind the  flexor  ten- 
dons, and  close  to  the 
.  metacarpal  bones, 
forming  an  arch  acroai 
the  hand  from  the  ra- 
dial to  the  ulnar  side, 
to  anastomose  with 
the  superficial  arc.  In 
its  conrise  it  gives  off 
branches  to  tlie  inter- 
osRcoiis  muscles,  and 
perforating  branches 
through  the  inttros- 
eeons  spaces  to  the  dorsal  intcroasei.  The  arteries  of  the 
hand  are  subject  to  greut  variety. 

Fio.  236,  A  represents  the  »rcus  superficial  is,  a  Ulnar  artery,  ft  Ka  rela- 
tion wjlh  the  annular  ligament.  cl'Inar  arter;  in  the  palm  of  llie  hand. 
dc/g'ht  its  digital  branches,  j  Plucc  of  anastomosis  nith  Ihe  arcus  profundus. 
(Point  wliere  (lie  radial  artery  terminate).  ( I  Digito  radial  arleriei. 
mmDigito  ulnar  arteries,  n  n  Mace  nhcre  Ihe  radial  and  ulnar  digital 
branches  anastomose,  o  Radial  arlcrj.  p  Its  place  of  liiming  on  Ihe  hack  of 
the  hand,  q  Its  last  branch,  ealled  radialis  iiidicis.  rTermlnalion  of  arcui 
profundus.    >t  Muscular  branches  of  the  radial  at  the  wrist,     u  c  SupcrGciaii* 

Fio.  336,  B  represents  the  arcus  profundus,  a  Point  where  Ihe  radial  arter; 
enters  the  palm  of  the  hand,  h  Anastomosing  branch,  t  Ilranrh  on  Ihe  side 
of  the  thumb,  d  Branch  lo  the  fore  finger,  i  Anasloaiosis  of  arcus  profundus 
with  an  ulnar  digilal  branch.    /Arteria  magna  pollicis.    gkijkl  Inlerosseoul 
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VEINS  OP  THE  SUPERIOR  ESTREMITT. 

The  reins  of  the    superior    extremity  begin    at    the 
eztremitr   of  the   finders,    and    are 

,..,,.  ,.     .     ,  F.o.  937, 

aiTiQed  into  tne  superficial  and 
deep. 

The  superficial  are  the  cephalic, 
basUic,  and  median  veins. 

The  cepJialic  is  formed  on  the  back  H 
of  the  wrist  by  the  union  of  the  dur-  " 
sal  veins  of  the  hnnd.  It  ascends 
along  the  radial  sidu*  of  the  fore- 
arm to  the  elbow,  and  thence  up- 
ward along  the  outer  side  of  the 
to  the  groove  between  the 
pectoral  and  deltoid  muscles,  where 
it  dips  down  to  join  the  axillary 
vein  just  below  the  clavicle. 

The  basilic  begins  at  the  lower 
extremity  of  the  ulna  by  several 
branches,  one  of  which  from  the 
little  finger  is  called  vena  snlvnfcUa, 
It  ascends  along  the  ulnar  side  of 
the  forearm  to  the  inner  condyle, 
thence  to  the  inner  side  of  the  arm, 
where  it  xienctrates  t 
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The  median  vein  begins  by  branches  from  the  'palm  of 
the  hand  and  wrist,  ascends  along  the  middle  of  the  fore- 
arm to  the  elbow,  where  it  divides.  One  branch,  the  median 
cephalic,  joins  the  cephalic  vein ;  the  other,  the  median 
basilic,  joins  the  basilic  vein.     (See  Fig.  237.) 

The  superficial  veins  all  lie  immediately  beneath  the 
skin  and  upon  the  fascia. 

The  deep  veins  correspond  to  the  several  arteries,  and 
have  the  same  names  as  the  arteries  they  accompany,  each 
artery  having,  however,  two  veins,  called  vence  comites. 
Hence  we  have  radial,  ulnar  and  interosseal  veins,  all 
ascending  beneath  the  fascia  to  the  bend  of  the  arm,  where 
they  unite  into  the  brachial  vein,  which  is  often  double, 
composed  of  two  venaB  comites  accompanying  the  brachial 
artery,  and  receiving  in  their  course  the  profunda  and 
anastomotic  veins.  The  brachial  vein  at  the  lower  margin 
of  the  tendon  of  the  teres  major  becomes  the  axillary  vein, 
which  goes  in  front  of  the  axillary  artery,  and  receives  in 
its  course  the  thoracic  and  circumflex  veins,  and  finally 
ends  in  the  subclavian,  already  described  among  the  ves- 
sels of  the  neck. 

SECTION   IV. 
NERVES  OF  THE  SUPERIOR  EXTREMITY. 

The  brachial  OT  axillary  plexus  (Fig.  233)  is  the  source  of 
nervous  supply  to  the  upper  extremity.  This  plexus  is 
formed  by  the  junction  of  the  anterior  branches  of  tlie  four 
inferior  cervical,  and  first  dorsal  nerves.  It  extends  from 
the  sculeni  muscles  to  the  neck  of  the  humerus,  in  the 
axilla,  where  they  so  interlace  as  to  surround  the  axillary 
artery. 

For  further  account  of  the  brachial  plexus,  see  Nerves  of 
the  Neck. 

BRANCHES  OF  THE  AXILLARY  PLEXUS. 

Thoracic,  Internal  cutaneous.  Median, 

Supra-scapular,        External  cutaneous.  Ulnar, 

Sub-scapular,  Circumflex,  Badial. 
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These  nerves  vary  coiiHiderablj  as  to  their  nnmher  and 
origin,  in  the  axillary  plexus ;  Fio..a38. 

Iiencothe(lirerslt3'of  tlieatate- 
meots  of  different  nnatoinists 
in  their  descriptions  of  them. 
The  thoracic  nerves  come 
from  the  plexus,  shout  its 
middle,  and  vary  in  numher 
from  two  to  five.  They  are 
divided  into  anterior  and^os- 
terior  branches;  the  former 
Bapply  the  subclavian  and  pec- 
toral muscles,  and  the  latter 
go  to  the  serratus  magnue, 
posterior  scalenus,  and  rhom- 
boid muscles. 

The  suprascapular  comes 
frx}m  the  upper  portion  of  the 
plexus,  and  accompanies  the 
BUperior  scapular  artery  to 
the  notch  or  foramen  in  the 
superior  costa  of  the  scapula, 
through  which  it  passes  to 
enpply  the  supra-spinatus.  It 
also  passes  behind  the  neck  ol 
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MUSCLES    OF    THE   FOREARM. 


OH  THE  FRONT. 

Pronator  radii  teres. 

Flexor  carpi  radialia. 

Palmaris  longus. 

Flexor  carpi  ulDaris. 

Flexor  sublimis  digitorum  perforatus. 

Flekor  profundus  perforans. 

Flexor  poDicis  longus. 

Pronator  quadratus. 


Oir  THE  BACK. 

Supinator  radii  loogui. 
Extensor  carpi  radialis  loogior. 
Extensor  carpi  radialis  brcTior. 
Extensor  carpi  ulnaris. 
Extensor  comniiinis  dfgitonim. 
Extensor  ossis  metacarpi  poHicis. 
Extensor  minor  pollicb. 
Extensor  major  pollicis. 
Indicator. 
Supinator  radii  breiis. 


Palmaris  breyis. 
Abductor  pollicis  manus. 
Opponens  pollicis. 
Flexor  brevis  pollicis. 
Adductor  pollicis. 


MUSCLES   OF   THE   HAND. 

Abductor  minimi  digiti. 
Flexor  breris  minimi  digitL 
Adductor  minimi  digiti. 
Lumbricales. 
Interossei. 


INFERIOR   EXTREMITY. 

THE  INFERIOR  EXTREMITY  COMPRISES  BONES,  LIGAMENTS,  MUSCLES, 
FASCIA,    BLOOD-VESSELS,   AND   NERVES,   AND    WILL    BE    EXAM- 
INED   UNDER   THESE    SEVERAL   HEADS    RESPECTIVELY. 


CHAPTER  I. 

THE  BONES  AND  LIGAMENTS. 

The  bones  are  arranged  into  those  of  the  thigh,  leg, 
and  footy  which^  with  the  ligaments,  constitute  the  passive 
organs. 

SECTION    I. 
BONE  OF  THE  THIGH — OS  FEMORIS. 

The  femur  is  the  only  bone  belonging  to  the  thigh,  and 
is  the  longest  one  in  the  skeleton.  Situated  between  the 
pelvis  and  leg  obliquely,  it  presents  rather  a  twisted  ap- 
pearance, is  broad  below,  contracted  and  cylindrical  in  the 
centre,  and  thick'  above.  It  is  composed  of  a  body  and  two 
extremities. 

The  body  is  convex  and  smooth  in  front,  concaye  and 
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iiuda,  to  be  distriboted  to  tlie  integDments  about  the 
elbow.  It  communicates  with  filaments  of  the  interDsl 
ootaneous  and  muBoulo-epiral  nerves,  and  in  the  axilla 
vitb  the  first  intercosto-huraeral  nerve. 

The  external  cutaneous,  (Fig.  239,)  called  also  musculo- 
wtaneous,  -or  perfm^ans  Casserit,  comes  from  either  the 
Upper  or  middle  division  of  the  plexus,  ia  larger  than  the 
last,  and  descends  by  perforating  the  coraco-brachialia 
muscle.  It  then  passes  outward  between  the  biceps  and 
brachialis  anticus,  distributing  filaments  to  these  muscles, 
and  at  the  bend  of  the  elbow  it  becomes  superficial,  joins 
the  cephalic  vein,  and  descends  to  the  wrist,  where  it 
divides  into  branches,  some  of  which  are  anterior,  supply- 
ing the  ball  of  the  thumb,  others  posterior,  distributed  to 
the  back  of  the  hand. 

The  circumflex  or  articular  nerve  arises  from  the  lower 
part  of  the  plexus,  and  passes  along  with  the  posterior 
circumflex  artery,  around  the  neck  of  the  humerus,  between 
the  teres  minor  and  major  muscles,  to  be  distributed  on 
the  inner  surface  of  the  deltoid.  This  nerve  encircles  the 
neck  of  the  humerus  by  a  superior  and  inferior  branch. 

The  me(Uan  or  brachial  nerve,  (Fig.  235,)  so  called  iVom 
being  between  the  ulnar  and  radial  nerves,  arises  by  two 
roots  and  descends  the  arm  in  front  of  the  brachial  artery, 
inclining  however  above  rather  to  the  outer  side  of  the 
artery,  and  be-low  )o  its  inner  or  ulnar  siiie.    It  goes  alon; 
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in  the  head  at  the  close  of  the  first  year ;  in  the  great  tro- 
chanter daring  the  third  and  fourth  year,  and  in  the  lesser 
trochanter  ahoat  the  thirteenth  or  fourteenth  year.  The 
different  processes  are  united  ahout  the  twentieth  year. 

The  femur  is  articidated  with  the  acetabnlunij  tibia  and 
patella. 

SECTION    II. 

BO^fES  OF  HIE  LEO. 

1.  Tibia.  2.  Fibula.  3.  Patella. 

The  tibia  is  situated  on  the  inner  and  anterior  part  of 
the  leg,  and  is  next  to  the  femur  in  length.    Its  form  is 
foiangular^  and  it  consists  of  a  body  and        Fio.34i. 
two  txiremUwe.  ^ 

The  body  presents  three  edges — one  an- 
terior, called  the  crest  or  shin,  which  is 
superficial  and  sharp  ;  a  second  internal 
and  round;  and  a  third  external  for  the 
attachment  of  the  interosseous  ligament. 
It  also  presents  three  surfaces — one  internal 
and  superficial ;  a  second  external  and  c 
cave;  and  a  third  posterior,  covered  by  mus- 
cles. At  the  upper  part  of  the  body  is 
the  foramen  for  the  nutritious  artery. 

The  superior  extremity  of  the  tibia  is  large 
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trochanter  major ^  wliich  is  continuous  with  the  outer  side  of 
the  shaft.  It  is  a  hroad,  rough,  convex  eminence,  over 
which  glides  the  tendon  of  the  gluteus  maximus  muscle; 
to  its  summit  is  attached  the  gluteus  medius;  to  its  ante- 
rior surface  the  gluteus  minimus,  and  to  its  posterior  the 
quadratus  femoris.  Internally  this  trochanter  presents  at 
its  base  a  pit  or  fossa  in  which  are  inserted  the  tendons  of 
the  rotator  muscles  of  the  thigh,  as  the  pyriformis,  gemelli, 
and  obturators  externus  and  internus.  On  the  inner  and 
posterior  side  of  the  upper  part  of  the  shaft  is  the  tro- 
chanter minor.  This  is  a  conical  projection  below  the  great 
trochanter,  and  gives  insertion  to  the  tendons  of  the  psoas 
magnus  and  iliacus  internus  muscles.  Between  the  two 
trochanters  are  seen  two  lines,  one  in  front  the  other 
behind,  called  inter-trochanteric  lines y  to  which  are  attached 
the  quadratus  femoris  muscle  and  the  capsular  ligament 

The  lower  extremity  of  the  femur  is  large  and  broad, 
and  is  divided  into  an  external  and  internal  condyle  sepa- 
rated by  an  intervening  notch.  Each  condyle  presents  an 
outer  and  an  inner  face.  The  external  is  larger  and  more 
prominent;  its  articular  surface  is  higher  and  broader.  Its 
outer  surface  is  rough  for  the  attachment  of  the  external 
lateral  ligament ;  its  inner  surface  is  also  rough,  and  gives 
attachment  at  its  posterior  part  to  the  anterior  crucial  lig- 
ament The  internal  condyle  is  longer  and  narrower  than 
the  external.  To  its  inner  side  are  attached  the  internal 
lateral  ligament  and  adductor  tendon,  and  to  its  outer  side 
the  posterior  crucial  ligament  Both  condyles  have  a 
greater  convexity  behind  than  before.  The  inferior  ex- 
tremity presents  many  foramina  for  the  passage  of  vessels. 

The  body  of  the  femur  is  composed  of  compact  tissue 
traversed  by  a  medullary  canal,  while  its  extremities  are 
cellular. 

Its  development  is  from  five  points ;  one  for  the  shaft,  one 
for  each  extremity,  and  one  for  each  trochanter.  It  is 
among  the  first  of  the  long  bones  to  ossify,  ossification 
being  observed  at  the  close  of  the  second  month.  In  the 
condyles  ossification  takes  place  during  the  ninth  month; 


M5 


in  the  head  at  the  close  of  the  first  year ;  in  the  great  tro- 
chanter during  the  third  and  fourth  year,  and  in  the  lesser 
trochanter  about  the  thirteeath  or  fourteenth  year.  The 
different  processes  are  united  ahout  the  twentieth  year. 

The  femur  ia  articulated  with  the  acetabulum,  tihia  and 
patella. 

SECTION    11. 

BONBS  OF  THE  LEO. 

1.  Tibia.  2.  Fibula.  3.  Patella. 

The  tibia  is  situated  on  the  inner  and  anterior  part  of 
the  leg,  and  is  next  to  the  femur  in  length.    Its  form  is 
triangular,  and  it  consists  of  a  body  and        ria.34i. 
two  eifremifics.  ^ 

The  body  presents  three  edges — one  an- 
terior, called  the  crcat  or  shin,  which  is 
BuperBcinl  and  sharp  ;  a  second  internal 
and  round;  and  a  third  external  for  the 
attachment  of  the  interosseous  ligament. 
It  also  presents  three  surfaces — one  internal 
and  superficial ;  a  second  external  and  c 
cave;  and  a  third  posterior,  covered  by  nins- 
cles.  At  the  upper  part  of  the  body  is 
the  foramen  for  the  nutritions  artery. 

The  superior  extremity  of  the  tibia  is  large 
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trochanter  major,  whicli  is  continuous  with  tlie  outer  side  of 
the  shaft.  It  is  a  broad,  rough,  convex  eminence,  over 
which  glides  the  tendon  of  the  gluteus  maximus  muscle; 
to  its  summit  is  attached  the  gluteus  medius;  to  its  ante- 
rior surface  the  gluteus  minimus,  and  to  its  posterior  the 
quadratus  femoris.  Internally  this  trochanter  presents  at 
its  base  a  pit  or  fossa  in  which  are  inserted  the  tendons  of 
the  rotator  muscles  of  the  thigh,  as  the  pyriformis,  gemelli, 
and  obturators  externus  and  internus.  On  the  inner  and 
posterior  side  of  the  upper  part  of  the  shaft  is  the  tro- 
chanter  minor.  This  is  a  conical  projection  below  the  great 
trochanter,  and  gives  insertion  to  the  tendons  of  the  psoas 
magnus  and  iliacus  internus  muscles.  Between  the  two 
trochanters  are  seen  two  lines,  one  in  front  the  other 
behind,  called  inter-trochanteric  lines,  to  which  are  attached 
the  quadratus  femoris  muscle  and  the  capsular  ligament 

The  lower  extremity  of  the  femur  is  large  and  broad, 
and  is  divided  into  an  external  and  internal  condyle  sepa- 
rated by  an  intervening  notch.  Each  condyle  presents  an 
outer  and  an  inner  face.  The  external  is  larger  and  more 
prominent;  its  articular  surface  is  higher  and  broader.  Its 
outer  surface  is  rough  for  the  attachment  of  the  external 
lateral  ligament ;  its  inner  surface  is  also  rough,  and  gives 
attachment  at  its  posterior  part  to  the  anterior  crucial  lig- 
ament. The  internal  condyle  is  longer  and  narrower  than 
the  external.  To  its  inner  side  are  attached  the  internal 
lateral  ligament  and  adductor  tendon,  and  to  its  outer  side 
the  posterior  crucial  ligament.  Both  condyles  have  a 
greater  convexity  behind  than  before.  The  inferior  ex- 
tremity presents  many  foramina  for  the  passage  of  vessels. 

The  body  of  the  femur  is  composed  of  compact  tissue 
traversed  by  a  medullary  canal,  while  its  extremities  are 
cellular. 

Its  development  is  from  five  points ;  one  for  the  shaft,  one 
for  each  extremity,  and  one  for  each  trochanter.  It  is 
among  the  first  of  the  long  bones  to  ossify,  ossification 
being  observed  at  the  close  of  the  second  month.  In  the 
condyles  ossification  takes  place  during  the  ninth  month; 


M5 


in  the  head  at  the  close  of  the  first  year ;  in  the  greet  tro- 
chanter during  the  third  and  fonrth  year,  and  in  the  lesser 
trochanter  about  the  thirteenth  or  fourteenth  year.  The 
different  processes  are  united  about  the  twentieth  year. 

The  femur  is  articulated  with  the  acetabulum,  tibia  and 
patella. 

SECTION  11. 

BOITES  OF  I'HE  LBS. 

1.  Tibia.  2.  Fibula.  3.  Patella. 

The  tibia  is  situated  on  the  inner  and  anterior  part  of 
the  leg,  and  is  next  to  the  femur  in  length.    Its  form  is 
triangular,  and  it  consists  of  a  body  and        Fifl.941. 
tTTO  fxtremHies.  ^ 

The  body  presents  three  edges — one  an- 
terior, called  the  crest  or  shin,  which  is 
BUperficial  ami  sharp  ;  a  second  internal 
and  round;  and  a  third  external  for  the 
attachment  of  the  interosseous  ligament. 
It  also  presents  three  surfaces — one  internal 
and  superficial ;  a  second  external  and  con- 
cave; and  a  third  posterior,  covered  by  mus- 
cles. At  the  upper  part  of  the  body  is 
the  foramen  for  the  nutritious  artery. 

The  sitjicrior  exttemittj  of  the  tibia  is  larg* 
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anterior  margin,  and  gives  attachmetit  in  front  and  be- 
hind it  to  the  anterior  and  posterior  crucial  ligaments. 
Just  below  the  articular  surface  the  tibia  presents  on  either 
side  a  prominence;  the  inner  is  for  the  attachment  of  the 
internal  lateral  ligament  and  tendon  of  the  semi-membra- 
nosus  muscle;  the  outer  has  an  articular  surface  for  the 
head  of  the  fibula.  On  the  anterior  part  of  the  head  of 
the  tibia  a  iiiherde  is  seen  for  the  insertion  of  the  liga- 
mentum  patellaB.  At  its  upper  part  there  is  a  bursa.  On 
the  inner  side  of  this  tubercle  a  concavity  is  seen  for  the 
insertion  of  the  tendons  of  the  sartorius,  gracilis,  and  semi- 
tendinosus  muscles. 

The  inferior  or  tarsal  extremity  of  the  tibia  is  much 
smaller  than  the  upper.  Its  lower  surface  is  smooth,  con- 
cave and  rather  quadrilateral^  for  articulating  with  the 
upper  surface  of  the  astragalus.  Internally  there  is  a  thick 
vertical  process,  called  the  internal  fnaUecluSy  which  has  its 
outer  surface  smooth  to  articulate  with  the  side  of  the 
astragalus,  and  its  inner  rough  for  the  attachment  of  the 
internal  lateral  ligament.  On  its  posterior  ridge  there  is 
a  groove  through  which  pass  the  tendons  of  the  tibialis 
posticus  and  flexor  communis.  On  the  external  margin  of 
the  lower  extremity  of  the  tibia  there  is  a  smooth  triangu- 
lar surface  for  articulation  with  the  lower  end  of  the  fibula. 

The  structure  of  the  tibia,  like  that  of  all  the  long  bones, 
is  compact  in  the  body  and  cellular  in  the  extremities. 

Its  development  is  from  three  points — one  for  the  body, 
and  one  for  each  extremity.  Ossification  is  seen  soon  after 
that  of  the  femur.  Soon  after  birth  it  takes  place  in  the 
head  of  the  bone,  and  in  the  second  year  in  the  inferior  ex- 
tremity.   The  bone  is  complete  about  the  twenty-fifth  year. 

It  is  articulated  with  the  femur,  fibula,  and  astragalus. 

The fbula  (Fig.  241)  is  a  slender  bone,  situated  upon  the 
outer  side  of  the  tibia,  and  is  nearly  the  same  length  with 
that  bone.    It  consists  of  a  body  and  two  extremities. 

The  body  is  triangular  and  somewhat  twisted.  It  has 
three  angles  and  three  surfaces.  The  angles  or  ridges  are 
anterior^  postei^r  and  infernal    The  surfaces  are  exte^mal, 
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itUemtU  and  posterior.  The  external  gives  origin  to  the 
peroDei  muscles.  The  internal  ia  divided  by  a  ridge  to 
Thich  the  interosseous  ligament  is  attached ;  and  the  sut- 
&ce  in  front  of  the  ridge  is  for  the  origin  of  the  extensor 
muscles;  that  behind  t)ie  ridge  for  the  tibialis  posticns. 
The  posterior  surface  is  covered  by  the  eoleus,  and  below 
by  the  flexor  pollicis  pedis. 

The  superior  extremity  or  head  is  circular  anil  small,  and 
presents  a  slight  cavity  for  articulating  with  the  external 
head  of  the  tibia.  Its  outer  surface  gives  attachment  to 
the  external  lateral  ligament  and  tendon  of  the  biceps 
muscle.  The  inferior  or  tarsal  extremity  is  larger  than 
the  upper,  and  ends  in  a  long,  oval  projection,  termed  the 
external  maUeolus.  This  process  internally  is  smooth  and 
triangular  for  articulating  with  the  astragalus ;  a  little 
shove  it  is  rough  for  connecting  with  the  tibia ;  posteriorly 
it  is  grooved  for  the  tendons  of  the  peronei  muscles ;  exte- 
riorly it  is  rough  and  superficial  and  gives  attachment  to 
ligaments.  The  centre  of  the  shaft  contaiasthe  nutritious 
foramen. 

The  structure  is  the  same  as  that  of  the  tibia,  being 
compact  in  its  shaft  and  cellular  in  its  extremities. 

Its  development  is  by  three  points;  one  for  the  shaft,  and 
one  for  each  extremity,  Ossiiication  begins  soon  after  it 
does  in  the  tibia;  during  the  second  year  the  lower  epiph- 
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and  lias  the  ligsmentnm  patelles  attached  to  it.  lis  ante- 
rior surface  is  convex,  perforated  with  foramina,  and  has 
a  hursa.  Its  posterior  is  smooth,  covered  with  cartilagei 
and  doubly  concave  for  articulation  with  the  condyles  of 
the  femur.  It  is  devdoped  hy  a  single  point,  during  the 
■third  year. 

SECTION  ni. 

BOITBS  OF  THB  FOOT,   (Fig.  243.) 

A  Fio.  S43.  B  These   are   divided 

into  the  tarsus,  meta- 
targuB,  and  phalanges. 
The  tarsus  consists  of 
seven  hones — the  astra- 
gcdus,  08  colds,  os  navi- 
cttlare,  tntemal,  exienud 
and  middle  cvneiform, 
and  the  cuboid  bone. 

The  astragalus  (w 
rpaynxac,  a  die)  ts  Situa- 
ted between  the  tibia 
and  08  calcis,  occnpy- 
ing  the  upper  portion 
of  the  instep.  Its  up- 
per surface  is  smooth, 
and  arched  for  articu- 
lating with  the  tibia.    Its  lower  surface  presents  two  artii> 

FiQ.  S43,  A  repreuDta  the  Donal  surface  of  tbe  Foot.  ■  Attragtiui.  > 
Point  of  articulation  with  the  DATicuIare.  c  Oi-calcii.  d  Oa-naTiculara,  or 
(caphoides.  e  Internal  cuDeiform.  /  Middle  cuDeiform.  g  External  cuoeU 
foim.  h  Cuboid  bone,  i  Metatarsal  bonei.  j  First  phalaex  of  the  great  too. 
k  Second  phalaox  of  the  great  toe.  J  m  n  Fint,  lecood,  tod  third  pbalugee 
of  tbe  other  toes. 

Fid.  243,  B  represents  the  Plantar  surfaceof  the  Foot  a  L«Her  ipophjsii 
of  the  calcia.  b  Exterior  edge  of  calcis.  c  Groove  for  the  tendon  of  the 
flexor  loDguB  pollici*  pedis,  d  Anterior  portion  of  astragalus,  t  NaTicularo. 
/  Its  inner  side  and  luberositj.  g  Internal  cuneiform,  h  Middle  cuneiform. 
{  External  cuneiform  bone,  j  Cuboid  bone,  k  Groove  for  tendon  of  pcro- 
neui-longug.  II  Metalanal  bones,  m  n  o  First,  lecond,  and  third  phalaagiet 
of  the  toes,    f  LftsI  phalanx  of  the  great  toe. 
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niar  faces — one  anterior  and  etnall,  the  other  posterior  and 
Urge,  separated  by  a  deep  foBsa  for  the  interoseeons  liga- 
ment, and  both  faces  articulating  with  the  os  calcis.  The 
front  of  the  astragalns  is  smooth  and  rounded  for  articula- 
ting with  the  naviculare.  The  posterior  is  grooved  for  the 
tendon  of  the  flexor  pollicis.  Its  outer  surface  is  smooth ' 
for  articulating  with  the  malleolus  exteruus.  Its  inner 
surface  articulates  with  the  malleolus  internus. 

The  OS  calcis — calx,  the  heel,  (Fig.  243,)  is  readily  dis- 
tinguished b;  being  the  largest  bone  of  the  tarsus,  and 
being  situated  at  its  posterior  and  lower  part.  Its  form  is 
oblong.  Its  upper  surface  has  two  faces,  separated  by  a 
groove,  for  articulating  with  the  astragalus.  Its  lower 
surface  is  rather  concave,  and  bounded  posteriorly  by  two 
tubercles  which  give  attachment  to  the  aponeurosis  plan- 
taris  and  muscles  of  the  foot.  Its  anterior  extremity  artic- 
ulates with  the  cuboides  by  a  slightly  concave  surface.  Itg 
posterior  extremity  is  convex  and  rough,  forms  the  heel, 
has  a  burea,  and  receives  the  insertion  of  the  tendo  AchtUia. 
Externally  the  calcis  is  rather  flat  and  grooved  for  the  pas- 
sage of  the  peroneal  tendons  ;  and  internally  it  is  hollowed 
and  arched  for  the  passage  of  the  flexor  tendons,  tibialis 
posticus,  and  plantar  vessels  and  nerves.  It  ariicaUUet 
.  with  the  astragalus  and  cuboid. 

The  OS  naviculare  or  scaphoides  (Fig.  243)  occupies  a  mid- 
dle  position  at  the  upper  and  inner  yortion  ot"  llic  tarsus. 
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anterior  surface  has  two.  smooth  divisions  for  articulating 
with  the  foui^th  and  fifth  metatarsal  bones ;  its  posterior  Ib 
smooth,  and  concave  to  articulate  with  the  os  calcis. 

It  ariicidatea  with  the  os  calcis,  naViculare,  external  cune- 
iform, and  two  external  metatarsal  bones. 

The  cuneiform  bones  (Fig.  243)  are  situated  on  the  ante- 
rior portion  of  the  tarsus,  and  are  wedge-shaped.  The 
internal  is  the  largest,  and  is  articulated  in  front  and  to 
the  outside  to  the  middle  cuneiform,  and  to  the  first  and 
second  metatarsal  bones ;  behind  it  articulates  with  the 
naviculare,  and  below  it  gives  attachment  to  the  tendon  of 
the  tibialis  posticus.  The  middle  cuneiform  is  situated 
between  the  other  two,  is  the  smallest,  and  articulates  also 
with  the  naviculare  behind,  and  the  second  metatarsal  in 
front.  The  exieimal  cuneiform  is  next  to  the  cuboid,  and 
articulates  in  front  with  the  third  metatarsal  bone,  behind 
with  the  naviculare,  on  the  inside  with  the  middle  cunei- 
form, and  on  the  outside  w^ith  the  cuboid. 

The  tarsus  is  developed  by  a  single  point  for  each  bone^ 
and  ossification  has  been  observed  in  the  following  order: 
in  the  sixth  month  in  the  calcis,  seventh  month  in  the 
astragalus,  tenth  month  in  the  cuboid,  first  year  in  the 
external  cuneiform,  tliird  year  in  the  internal  cuneiform, 
fourth  year  in  the  middle  cuneiform  and  naviculare. 

METATARSUS,   (Fig.  243.) 

The  metatarsal  bones  are  five  in  number. 

The  /rs^. corresponds  to  the  great  toe,  and  is  the  shortest 
and  thickest.  It  is  convex  above  and  concave  below.  Its 
anterior  extremity  is  round  and  smooth  for  articulating 
with  the  first  phalanx  of  the  great  toe ;  its  posterior 
extremity  is  concave,  to  articulate  with  the  internal  cunei- 
form bone.  The  second  melalarsal  hone  is  the  longest,  and 
articulates  at  its  upper  extremity  with  the  three  cuneiform 
bones ;  its  lower  extremity  articulates  witli  the  first  pha- 
lanx of  the  second  toe.  The  ihh*d  metatarsal  bone  is  shorter 
than  the  second,  and  articulates  at  its  tarsal  extremity 
with  the  third  cuneiform,  and  by  its  sides  at  this  extremity 
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with  the  adjoiaing  metatarsal  bones.  The/ourth  ptelaiaraal 
is  shorter  than  the  third,  and  articulates  with  the  cuboid, 
and  by  the  inner  side  of  its  base  with  the  third  cnneiform 
bone.  The  ^l^A  metaiaraal  is  the  shortest  except  the  first, 
and  articulates  above  with  the  cuboid,  and  presents  on  the 
outside  of  this  joint  a  projecting  tubercle.  All  tbc  meta- 
tarsal bones  have  a  similar  alruciure,  consisting  of  the 
compact  and  cellular. 

The  phalanges  (Fig.  243)  are  three  to  each  toe,  except  the 
great  toe,  which  has  but  two — consequently  theie  are  four- 
teen in  all.  These,  like  the  fingers,  have  each  a  body  or 
shaft  and  two  extremities. 

The/rfli  phalanges  are  the  longest ;  their  upper  extremity 
ifl  concave  for  articulating  with  the  head  of  the  metatarsal 
bones.  The  base  of  the  first  phalanx  of  the  great  toe  gen- 
erally has  two  sesamoid  bones. 

The  second  phalanges — the  great  toe  having  none — are 
Tery  short,  and  their  upper  extremities  are  concave  for 
articulating  with  the  convex  end  of  the  first  phalanx. 

The  third  phalanges,  except  that  of  the  great  toe,  are 
small.  They  articulate  by  their  upper  extremity  with  the 
second  phalanx,  and  have  their  upper  surfaces  broad  and 
rough  for  the  reception  of  the  nails. 

SECTION  IV. 

UOAMEWTS  OP  THE  INFERIOR  ESTREMITY. 
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fpianos  nroceM  of  the  iliiim.  mcorpontea  itsetf  vith  tli 
nnceriur  cap8al«r  ligamenc.  tuid  ^oea  ca  lie  attached  to  tb 
f^  3(4,  trout  at*  the  femur,  nei 

tiie  trochAiiter  minor. 

The    eatyloid  Ugama 

(Fig.  iifet)  ctmsistsot'  tibn 

cartilttge,  placed    roan 

the  margiii  of  the  aceti 

balam  to  deepen  ita  cav 

Ct.    Its  fibres  are  circold 

and  strong,  and  thicke 

i  above  than  behind.     II 

I  free  edge  is  sharp,  an 

r  within  the  capsular  Ugi 

meat  it  ia  connected  wit: 

some  ligamentous   fibre 

which  stretch  across  th 

■otch  of  the  acetabnlnm,  called  the  trrauvene  ligament 

Liyamentum  tern,  rounds  or  iAterarticitlar  ligament,  (Fij 
iW.j — Thia  U  a  roand  or  triangnlar  cord,  about  an  ind 
and  a  half  long,  within  the  capsular.  It  is  seen,  hj  open 
iag  the  latter,  to  be  attached  at  one  extremitT-  to  thi 
de^reasion  in  the  head  of  the  femur,  and  by  the  othe: 
which  bifurcates,  to  the  depreasion  and  borders  of  th 
notch  of  the  acetabnlnm. 

The  it/nTfcial  memi/ront  forms  a  complete  sac,  which  linei 
tbe  acctabitlnm,  covers  the  cotyloid  and  roand  ligament 
and  the  head  and  neck  of  the  femur;  it  also  adheres  t< 
the  reddish  fatty  mass  filling  the  roagh  sorface  of  the 
acctabnlam. 

UOAHEyiS  OP  THS  EjrZE-JOCIT. 

The  bones  comprising  this  joint  are  the  condyles  of  ths 
femur,  the  patella,  and  head  of  the  tibia.  This  is  a  very 
complicated  joint,  including  a  variety  of  ligaments. 

Ffo.  341  re|ircienti  the  lieimcDU  of  the  Hip  Joint.  ■  PotUrior  »acro  iliw 
ligament.  I  Greiter  lacro  iciatic  ligament,  c  Lctser  Mcro  KUlie  ligament. 
<< Greater  lacro  gciatic  notch.  cLeiMr  aacro  Miaticootch.  /Cotjioid  liga- 
ment. (Ligamenium  i«rei.  iroint  of  attachnMnt  of  capiukr  lipimeBt 
1  Obtuntor  llganenL 
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The  ligamentum  pateUce  (Fig.  245)  is  attached  above  to  the 
inferior  end  of  the  patella,  and  below  to  the  tubercle  of  the 
tihia.  It  consista  of  strong,  A         Fio.  H5.  B 

thick,  hroad  and  parallel 
fibres,  and  is  regarded  as 
a  continuation  of  the  ten- 
don of  the  recti  muscles. 
IheligaTnentf/  Winelov), 
or  posterior  ligament,  is 
situated  on  the  posterior 
part  of  the  joint,  and 
forms  a  broad  membra- 
nous expansion  from  the 
tendon  of  the  semi-mem- 
branosus  muscle,  reaching  from  the  i 
of  the  tibia  to  the  external  condyle  of  the  femur. 

The  internal  lateral  ligament  (Fig.  245)  consist.^  of  a  flat- 
tened fasciculus  of  fibres  which  extend  from  the  internal 
condyle  of  the  femur  to  the  inner  side  of  the  head  of  the 
tibia  and  semilunar  cartilage. 

The  extemaX  lateral  ligament  (Fig-  245)  extends  frcjuently 
as  a  double  cord  from  the  outer  side  of  the  external  condyle 
to  the  head  of  the  fibula. 

The  anterior  crucial  ligament  extends  from  the  inner  side 
and  posterior  part  of  the  external  condyle,  obliquely  for- 
ward  and  inward  to  the  deprcasioo  in  front  of  the  siijiie  of 


r  side  of  the  head 
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are  Tory  Htrong,  and  are  relaxed  when  the  leg  is  beat,  but 
tense  when  it  is  extended. 

A  Tio.  246.  B  The  semilunar  corft- 

lat/ea  (Fig.  246)  are  BJt- 
uated  upon  the  superior 
articular  surface  of  the 
tihia,  and  are  two  in 
J  numher,  an  er/eT7ia2  and 
an  internal.  The  outer 
Ige  of  each  is  thick, 
the  inner  edge  thin, 
sliarp,  and  loose.  The 
upper  enrfoce  of  each  is 
concave,  the  lower  sur- 
face flat  The  external 
receives  the  head  of  the  outer  condyle,  and  is  more  circular 
iind  movable  than  the  internal,  which  receives  the  inner  con- 
■dyle.  The  circumference  of  the  semilunar  cartilages  is 
Attached  to  the  margin  before  and  behind  the  spine  of  the 
tibia,  and  to  the  lateral  ligaments.  These  cartilages  arc 
connected  in  front  by  fibres  called  the  IraTisverae  ligament. 
Tlie  si/novicU  menibrane  is  both  extensive  and  complex. 
It  covers  the  head  of  the  tibia,  both  surfaces  of  the  semi- 
lunar cartilages,  the  coDdylos  of  the  femur,  the  inner  sur- 
face of  the  patella,  the  crucial  ligaments,  and  posterior 
surface  of  the  tendons  of  the  recti  mnscles.  It  gives  off 
several  reflections  which  have  been  styled  ligaments.  The 
douhle  fold  of  this  membrane  upon  a  quantity  of  fat  behind 

Fia.  946,  A  represents  the  Knee  Joint  laid  open.  I  Lower  end  of  fcmar. 
3  Anierior  crucial  ligament.  3  Posterior  crucial  ligiment.  4  Fasciculus 
attached  to  semilunar  cartilages.  5  Point  where  ligamenluoi  mucoaum  if 
attached.  6  Internal  lemilunar  cartilage.  7  External  aemilunar  cartilage. 
8  Ligameatum  palellas.  9  Bursa  laid  open.  10  Superior  peroneo-tibial 
arlioulatioD.     11  Inleroaseo us  ligament. 

Fio.  246,  B  represents  a  rertical  section  of  Knee  Joint  1  Cellular  struc- 
ture of  lower  end  of  femur.  2  Common  tendon  of  tbe  extensor  muscles,  al- 
ttiched  to  the  patella.  3  Patella.  4  Ligamentum  patellie.  5  Cancellated  stnio- 
ture  of  tibia.  E  Bursa  between  tibia  and  ligament  of  patella.  7  Adipose  matter 
projecting  into  the  joint.  8  3}  nor  ia]  membrane.  dOoeoftheligamentaalarir 
10  UgameDtam  mucoaam.    11  Anterior  crucial  Uganeot    13  Foaterior  emeial 


udAHians  of  rax  axklb  joint.  t55 

the  patella,  receires  the  name  of  external  and  internal  cdar 
ligameals,  aod  another  fuld  passing  from  thia  fatty  matter 
behind  the  patella  upward  and  backward  to  the  hollow  be- 
tweeo  the  condyles,  is  called  Itgamentum  mucosum.  (Fig.  246.) 

The  tibia  and  fibula  are  connected  at  their  extremities 
by  the  superior  and  inferior  tihio-Jihitlar  articulations,  and 
their  shafts  by  an  interosseous  membrane. 

The  superior  articulation  is  formed  of  an  anterior  and  a 
posterior  ligament,  which  pass  from  the  head  of  the  tibia 
to  the  head  of  the  fibula.  There  is  also  a  distinct  synovial 
membrane.  The  inferior  articulation  has  also  an  anterior 
and  a  posterior  ligament,  which  pass  from  the  lower  ex- 
tremity of  the  fibula  to  contiguous  portions  of  the  tibia. 

A  synovial  membrane  is  seen  communicating  with  the 
ankle  joint. 

The  interosseous  ligament  fills  the  space  between  the  two 
bones,  and  passes  from  the  external  edge  of  the  tibia  to 
the  corresponding  edge  of  the  fibula. 

LIOAMEinS  OF  THE  A!fKLE  JOINT. 
Thebonencom-  ,  *„    F.o.  247. 

posingtliisjiiiiit 
are  the  awtraf;- 
alus  below,  and 
the  tibia  and 
fibula  nbo' 
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The  deltoid  or  interned  lateral  ligament  (Fig.  247)  extendfl 
from  the  inferior  margin  of  the  malleolus  internas  in  a 
radiated  manner  to  the  os  calcis,  naviculare,  and  astrag* 
alu8. 

The  external  lateral  ligament  is  composed  of  three  distinct 
fasciculi,  an  anterior,  posterior,  and  middle,  all  of  which 
extend  from  the  external  malleolus  to  the  astragalus  and 
OS  calcis.    There  is  the  usual  synovial  membrane. 

UOAMENIS  OF  THB  FOOT. 
These  comprise  the  taraua,  metatarsus,  aud^pltalanges. 
The  ligaments  of  the  taraus  are  divided  into  the  dorsal 
Fio.  248.  and  plantar.     An   interoaaeous    ligament 

connects  the  astragalus  and  os  calcis,  and 
is  situated  in  the  fossa  between  their  ar- 
ticular surfaces,  and  a  posterior  ligament 
also  unites  them  behind. 

The  calcaneo-scaplioid  (Fig.  248)  is 
double,  consisting  of  an  internal  and  ex- 
ternal portion;  both  of  these  are  on  the 
plantar  surface.  The  internal  consists  of 
a  broad  fibro-cartilaginous  band,  which 
extends  from  the  lesser  tubercle  of  the  os 
calcis  to  the  lower  and  inner  surface  of 
the  navicnlare.  It  forms  a  trochlea  for 
the  play  of  the  tendons  of  the  flexor  lon- 
gus  pollicis  and  flexor  digitorum.  The 
external  portion  extends  from  the  greater 
tubercle  of  the  calcis  to  the  external  under  surface  of  the 
naviculare. 

The  calcaneo-cuboid  (Fig.  248)  is  also  double.  The  plantar 
portion  is  large,  anil  extends  from  the  under  surface  of 
the  calcaneum  to  the  ciiboidcs,  and  even  as  far  as  the  third 

Fie.  218  represents  the  LigamcnH  on  the  sole  of  the  Fool,  a  Inferior  nut- 
f«ce  of  the  calcis.  b  Astragalus,  c  ScaphoidM.  d  «  Calcaneo-cuboid  lig». 
TOenL  /  Calcaneo-scaphoid  ligament,  g  Tlanlar  ligaments,  h  h  Tendon  of 
Paconeus  longus.  i  i  Tarso-metatarsaJ  plantar  ligaments,  j  Capsular  lisa- 
ment  of  first  joint  of  tli«  great  toe.  k  Lateral  ligamenlt  of  the  fint  joiDti  of 
thatoM 
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and  foarth  metatarsal  bones.  The  dorsal  portion  consista 
of  thin  broad  layers  of  fibres,  which  extend  from  the  ante- 
rior upper  surface  of  the  oa  calcis  to  the  upper  surface  of 
the  cuboides. 

The  navicular  bone  and  cuboid  are  united  by  an  inter- 
osseous ligament,  and  the  nartculare  and  three  cuneiforme 
bones  are  connected  by  a  triple  ligament  passing  from  one 
to  the  other.  A  synovial  membrane  belongs  to  all  the 
articular  surfaces. 

The  Ugamenta  of  the  metatarsus  consist  chiefly  of  trans- 
verse dorsal  and  plantar  fibres,  which  pass  from  the  tarsal 
to  the  metatarsal  bones  on  the  top  and  sole  of  the  foot,  and 
interosseous  ligaments  situated  at  the  sides  of  the  tarsal 
ends  of  the  four  metatarsal  bones  of  the  small  toes. 

The  ligaments  of  the  phalanges  have  a  very  similar 
arrangement  with  those  of  the  fingers,  and  it  may  there- 
fore simply  be  remarked  that  the  anterior  ends  of  each 
metatarsal  bone  are  connected  by  transverse  fibres,  called 
anterior  plantar  ligaments.  They  are  received  into  the 
cavities  of  the  first  phalanges,  being  furnished,  as  all  the 
phalanges,  with  lateral  ligaments  and  synovial  membranes. 
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thigb.  Tarn  aside  firet  tho  intcgDment,  then  the  super- 
ficial fascia,  briDgiog  in  view  the  fascia  lata,  which  should 
he  carefully  examined.  The  fascia  lata  being  turned  off, 
the  muscles  are  exposed. 

Fio.  349.  The  tensor  vaginee /emoris  (Fig.  249) 

arises  from  the  outer  portion  of  the  ante- 
rior superior  spinous  process,  tendinous; 
hecomcs  fleshy  as  it  descends,  and  is  in- 
serted thin  and  broad  between  the  two 
layers  of  the  fascia  lata,  below  the  trochan- 
~  ter  major,  on  the  outer  side  of  the  thigh. 
Function. — To  stretch  the  fascia  and 
turn  the  foot  inward. 

The  sartorius — tailor's  muscle — (Fig. 
249)  arises  from  the  anterior  superior  spi- 
nous process  of  tho  ilium  by  a  short  ten- 
don, and  from  the  notch  below.  Becom- 
ing fleshy  it  forms  a  flat  riband-like  mus- 
cle, which  takes  a  spiral  course  to  the 
inner  side  of  the  thigh  ;  thence  to  the  back 
of  the  inner  condyle,  forward  by  tlie  head 
of  the  tibia,  to  be  inserted  into  the  inner 
side  of  its  tubercle  by  a  broad  tendon 
which  is  continued  into  the  fascia  of  the 
leg.  In  its  course  it  crosses  the  rectus, 
vastus  interaus,  and  triceps  adductor,  and 
is  the  longest  muscle  in  the  body. 

Function. — To  bend  the  leg  and  turn  it  obliquely  inward. 
The  action  of  both  muscles  is  to  cross  the  legs  after  the 
manner  of  tailors,  which  has  given  the  name  to  the  muscle. 
The  rectus  femoris  (Fig.  249)  arises  by  two  tendons — one 
round,  from  the  anterior  inferior  spinous  process  of  tlie 
ilium,  the  other  broad,  from  the  superior  and  outer  border 

Flo.  249  represents  the  Muscleion  the  anterior  partof  IheThi^.  ]  Ct««I 
of  the  ilium.  3  Anterior  supeHor  spjnau)  proceM.  3  Gluteus  mediut. 
4  TeniDT  Tagiaae  retnorii.  5  Sartorius.  6  Rectus  feinoris.  7  V>«tu(  ezlci^ 
nui.  8  Vaitui  inlernus.  9  Fatetta.  10  Iliacus  inlernu*.  11  Psoas  magnus. 
19  Pectineut.     13  Adductor  longus.     14  Adductor  magnua.     13  Gracilis. 
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of  the  acetabulnm.  It  forms  a  complete  peDniform  mus- 
cle, which,  runoiDg  in  front  of  the  thigh,  is  inserted,  by  a 
strong,  flat  tendon,  into  the  superior  margin  of  the  .patella. 

Function. — ^To  extend  the  leg. 

The  vastus  extemua  (Fig.  249)  arises,  tendinous  and 
fleshy,  from  the  root  of  the  great  trochanter,  and  from  the 
whole  length  of  the  linea  aspera  at  its  outer  edge,  from 
the  ridge  leading  to  the  external  condyle,  and  from  the 
outer  surface  of  the  femoral  bone.  Its  fibres  descend  ob- 
liquely, and  are  inserted  into  the  outer  edge  of  the  tendon 
of  the  rectus,  and  outer  edge  of  the  patella.  This  is  a  large 
muscle  upon  the  outer  thigh.  Fundion. — To  extend  the 
leg,  also  to  turn  the  knee  outward. 

The  vastus  irUemus  (Fig.  249)  arises  from  the  front  of 
the  femur,  at  the  trochanter  minor,  and  covers  all  the 
inner  side  of  this  bone;  arises  also  from  the  whole  inner 
edge  of  the  linea  aspera,  and  from  the  ridge  going  to  the 
inner  condyle.  Its  fibres  descend  obliquely,  and  are  tn- 
aerted  into  the  inner  edge  of  the  tendon  of  the  rectus,  and 
inner  edge  of  the  patella.  It  is  smaller  and  shorter  than 
the  vastus  externus.    Function. — To  extend  the  leg. 

The  crur(eus  arises  fieshy  from  all  the  front  of  the  femo- 
ral bone  and  its  outside,  to  the  linea  aspera.  It  is  uncon- 
nected with  the  bone,  on  its  inner  side,  for  iibout  tha 
breadth  of  an  inch,  and  extending  thus  nearly  the  whole 
length  of  the  shaft.     It  is  behiml  the  rectus,  and  over- 


flpinouB  process  of  the  ilium,  incorporateB  itself  with  the 
anterior  capsular  ligament,  and  goes  to  be  attached  to  the 
l-,a_  244_  front  of  the  femur,  near 

the  trochanter  minor. 

The   cotyloid  ligametU 
(Fig.244)conai8t8offibro- 
cartilage,  placed    round 
the  margin  of  the  aceta- 
hulmn  to  deepen  its  cavi- 
ty. Its  fibres  are  circular 
and  strong,  and  thicker 
k  ahore  than  behind.    Its 
I  free  edge  is  sharp,  and 
r  within  the  capsular  liga- 
ment it  is  connected  with 
some  ligamentous  fibres 
which  stretch  across  the 
notch  of  the  acetabulum,  called  the  transverse  ligament. 

lAgameittum  teres,  round,  or  interarliadar  Itgament,  (Fig. 
244.) — This  is  a  round  or  triangular  cord,  about  an  inch 
and  a  half  long,  within  the  capsular.  It  is  seen,  by  open- 
ing the  latter,  to  be  attached  at  one  extremity  to  the 
depression  in  the  head  of  the  femur,  and  by  the  other 
which  bifurcates,  to  the  depression  and  borders  of  the 
notch  of  the  acetabulum. 

The  synovial  memhrane  forms  a  complete  sac,  which  lines 
the  acetabulum,  covers  the  cotyloid  and  round  ligament, 
and  the  head  and  neck  of  the  femur ;  it  also  adheres  to 
the  reddish  fatty  mass  filling  the  rough  surface  of  the 
acetabulum. 

uansESTS  of  tub  eneb-joint. 
The  bones  comprising  this  joint  are  the  condyles  of  the 
femur,  the  patella,  and  head  of  the  tibia.    This  is  a  very 
complicated  joint,  including  a  variety  of  ligaments. 

Tio.  Q44  representi  the  ligamenls  of  the  Hip  Joint  apMUriorsacroiluic 
lament,  ft  Grealer  sacro  sciatic  ligameDt.  cLcsEcnacro  aciatic  ligament. 
d  Greater  sacro  sciatic  DOtcb.  i  Lesssr  saero  sciatic  Dotch.  /Cotjloid  )iga> 
neat  ;  Ligamentum  Icrei.  t  Point  of  atUchmanl  of  Mptulai  lic^aent. 
i  ObUmlor  lifuneDt. 
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The  glutei  are  described  along  with  the  rotators  of  the 
thiph,  under  the  head  of  mueclee  of  the  pelvis,  which  see. 

The  biceps  flexor  cruris  arises  by  two  heads ;  the  long 
head  by  a  short  tendoD,  in  common  with  the  aemt-tendino- 
8H8,  from  the  back  part  of  the  tuberosity  of  the  ischium; 
the  short  head  comes  from  the  lower  Fio.  250. 

third  of  the  linea  aspera  and  joins  the 
long.  A  strong  tendon  is  thus  formed, 
constituting  the  outer  hamstring,  which 
goes  to  he  inserted  into  the  head  of  the 
fibula.  A  bursa  is  seen  between  this 
tendon  and  the  external  lateral  liga- 
ment.    Function. — To  bend  the  leg. 

The  semi-tendinosus  (Fig.  250)  arises 
from  the  tuberosity  of  the  ischium  in 
common  with  the  long  head  of  the  biceps, 
to  which  it  adheres  for  three  or  four 
inches,  Itecomes  large  and  fleshy,  and 
ends  in  a  round,  long  tendon,  constitut- 
ing one  of  the  inner  hamstring  muscles, 
which  goes  behind  the  internal  condyle 
to  be  inserted  into  the  .side  of  the  tibia 
below  its  tubercle.  Function. — To  bend 
the  leg. 

The  nemi'tnemhranoaus  (Fig.  250)  ar 
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the  heads  of  the  gaatrocnemii  to  the  external  condyle, 
which  hae  been  called  the  posterior  ligament,  or  ligament 
of  Winfllow. 

UUSCLE3  OF  THE  LEQ. 

Those  on  the  anterior  and  outer  leg.  Dissection. — Make 
an  incision  from  the  knee  joint  along  the  middle  of  the 
leg  between  the  tibia  and  fibula,  over 
the  ankle  joint  along  the  dorsum  of  the 
foot  to  tlie  toes.  Make  a  second  incision 
crossing  the  first  transversely  over  the 
ankle  joint.  Turn  aside  the  integument, 
and  then  the  fascia,  when  the  muscles 
will  be  exposed. 

The  iihialia  anticua  (Fig.  251)  arises 
fleshy  from  the  head  of  the  tibia,  the 
outer  edge  of  its  anterior  spine  for  ahout 
two-thirds  of  its  length,  the  interos- 
seous ligament  and  fascia  of  the  leg. 
A  large  ficshy  muscle  is  formed,  which 
ends  in  a  strong  tendon  that  passes 
through  a  distinct  ring  of  the  annular 
ligament,  in  front  of  the  malleolus  inter- 
mis,  goes  to  be  inserted  into  the  base  of 
the  internal  cuneiform  bone  at  the  inner 
side  of  the  foot,  and  also  into  the  adjoin- 
ing base  of  the  metatarsal  bone  of  the 
great  toe.  A  bursa  is  seen  beneath  the 
tendon,  where  it  goes  through  the  annu- 
lar ligament.  Function. — To  flex  the 
foot  and  turn  it  obliquely  inward. 

The  er(CTisffr  oomwiMMts  digiforum  pedis  (Fig.  251)  arises 
fleshy  and  tendiaous  from  the  outer  head  of  the  tibia,  from 

Fib.  351  reprcKnti  the  MumIm  on  the  Trotit  of  Ihe  L«g.  1  Quadtkcp) 
fenorii  tendon.  3  Spine  of  the  tibia.  3  Tibialis  anlicua.  4  Extensor  com- 
munis digilorum.  5  Eilensor  propriui  poilici«.  6  Pcroneus  tertius.  1  Pero- 
Bcus  longus.  SPeroneus  brevis.  9  9  Edges  of  Ihe  soleut.  10  Gaslrocncmiut. 
11  Estcoior  brevis  digjtoruD). 


iniBCugs  or  ihs  uo. 


the  head  of  the  fibula  and  upper  three-fourths  of  this  bone ; 
aiao  from  the  iaterosseoua  ligament,  iotermuBcular  septa, 
and  fascia  of  the  leg.  Its  fibres  descend  obliquely  inward, 
and  about  the  middle  of  the  leg  it  divides  into  four  ten- 
dons, which  pass  through  a  common  ring  under  the  annular 
ligament,  and  then  diverge,  expanding  over  the  back  of 
all  the  toes,  except  the  great  toe,  to  be  attached  to  the 
last  phalanx  of  each.  A  bursa  is  connected  with  these 
tendons  at  the  annular  ligament.  Function. — To  extend 
the  toes  and  flex  the  foot. 

The  extensor  proprius  polUcis  (Fig.  251)  arises  tendinous 
and  fleshy  from  the  middle  third  of  the  fibula,  and  from  the 
interosseous  ligament  nearly  as  low  as  the  nnkle.  Its  fibres 
descend  obliquely  forward  to  a  tendon  which  passes  under 
the  annular  ligament  to  be  inserted  into  the  base  of  the 
first  and  second  phalanx  of  the  great  toe.  A  bursa  is  seen 
with  the  tendon  at  the  annular  ligament  Function. — To 
extend  the  great  toe. 

The^rofteiw  hngus  (Fig.  251)  arises  around  the  head  of 
the  fibula,  tendinous  and  ficshy,  from  the  two  upper  thirds 
of  the  external  angle  of  the  fibula,  and  from  the  fascia  and 
intermuscular  septa.  Its  fibres  pass  obliquely  outward  to 
aflat  tendon,  which  goes  behind  the  external  malleolus 
through  a  ligamentous  noose  provided  with  a  bursa,  and 
thence  proceeds  to  the  outer  side  of  the  os  calcis,  and  through 
irroore  in  tlio  cuboides  where  it  meets  with  aTiotlier  Imr,- 
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The  peroneua  tertiut  (Fig.  251)  forms  a  portion  of  tbe 
extcTiSiir  Inngnei,  and  goes  to  the  Lase  of  the  metatarsal 
bone  of  the  little  toe.    FaHctton. — To  flex  the  foot. 


MTSCLES   ox   THE  BACK   Or  THE  LSG. 

Disseclion. — Make  an  iocision  down  the  middle  back  part 
of  the  leg  from  the  knee  to  the  heel,  cross  this  at  its  centre 
by  a  transverse  iacision,  then  turn  off  the  integament  and 
fascia,  when  the  muscles  will  be  exposed. 

iFio.  259.  Gasirocnemias — )a«n7p,tbe  belly;  *r^K, 

the  leg — (Fig.  252)  arises  by  two  heads; 
one  tendinous  and  flesby,  ^m  the  ex- 
ternal condyle  and  ridge  leading  to  it; 
the  other  bead  has  a  like  origin  from 
the  internal  condyle  and  its  ridge.  The 
two  beads  have  the  popliteal  ressels  pass- 
ing Iwtween  them.  They  unite  a  little 
below  the  knee  and  about  the  middle  of 
the  leg  form  a  broad  flat  tendon  to  unite 
with  the  sofeva  or  gastrocnemius  intemus, 
which  arises  fleshy  from  the  head  and 
upper  third  of  the  fibula,  from  the  up- 
per posterior  surface  of  the  tibia,  l»elow 
the  poplitcus,  and  from  the  internal  an- 
gle of  the  tibia  for  four  or  five  inches. 
A  large  flcsliy  belly  is  formed,  constitu- 
ting the  calf  of  the  leg,  which  ends  in 
a  tendon  to  unite  with  that  of  the  gas- 
trocnemius externus.  The  union  of  the 
two  forms  the  tendo-AchSUs,  which  goes 
to  be  inserted  into  the  posterior  part  of 
the  OS  catcis.  A  bursa  is  found  between 
this  tendon  and  the  bone.     Function. — To  extend  the  foot 

Pio.  353  rtpTCfcnti  the  SuperGcwl  Musclei  on  Ihe  back  of  the  Vtg.  «TeB- 
doo  of  the  biceps.  A  Tcodons  of  the  ioncr  baDutring  Diiurles.  t  Pc^Utcal 
ipace.  J  GaitrocDctniu!.  t  Soleui.  /  Teiidt>-Acbi11».  ;  Iti  inMriioB  into 
the  calris.  h  Prrooeua  lon^s  and  brCTB  tcodoDs.  ■  TendoM  of  Ihe  flesor- 
laDguiHligilorum,  ted  libialu  pmiicui. 
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The  plaTitarts  ariees  fleshy  from  the  ridge  leading  to  the 
external  condyle,  forms  a  short  flushy  belly  hid  hy  the 
gastrocnemius,  which  passes  across  and  adheres  to  the 
capsular  ligament  of  the  joint.  It  ends  in  a  long,  flat, 
delicate  tendon  which  emerges  between  the  gastrocnemius 
and  soleus,  and  then  descends  along  the  inner  edge  uf  the 
tendo-Achillis  to  be  inserted  into  the  posterior  and  inner 
part  of  the  os  caloia.  Function. — To  extend  the  foot.  This 
muHcle  is  sometimes  absent. 

The  pojditeus  arises  by  a  round  tendon  on  the  outer  face 
of  the  external  condyle,  behind  the  knee-joint,      f,o.  253. 
and  forms  a  fleshy  belly,  which  descends  in- 
ward to  be  inserted  into  the  ridge  bulow  the 
head  of  the  tibia.     A  bursa  ia  seen  between 
its  tendon  and  the  capsular  ligament, 
^   Function. — To  flex  the  leg  and  turn  it  in- 
ward. 

The  jlexor  lontjus  or  communis  difftforum 
pedis  (Fig.  253)  arises  from  the  posterior  J 
part  of  tlie  tibia,  below  the  popliteus,  and  I 
from  the  angle  of  the  tibia,  nearly  to  the 
ankle  joint.  It  ends  in  a  tendon  which  run.'i 
in  a  groove  behind  the  internal  malleolus, 
being  confined  here  by  a  strong  ligamentous 
baud ;  it  then  passes  along  the  sinuosity  of 
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cle  is  consequently  a  perforans.    A  bursa  is  found  with 
this  tendon  at  the  os  calcis  and  sole  of  the  foot. 

Function. — To  bend  the  smaller  toes  and  extend  the  foot. 

The  flexor  longus  poUicia  (Fig.  253)  arises  tendinous  and 
fleshy  from  the  posterior  surface  of  the  lower  two-thirds 
of  the  fibula.  It  ends  in  a  tendon  which  goes  through  a 
groove  in  the  back  part  of  the  tibia^and  astragalus,  con- 
nects with  the  flexor  longus  digitorum,  and  goes  to  be 
inserted  into  the  last  phalanx  of  the  great  toe. 

Function, — To  bend  the  great  toe  and  extend  the  foot 

A  bursa  is  seen  in  connection  with  the  tendon  at  the 
astragalus,  os  calcis,  metatarsal  bone  and  phalanx. 

The  tibialis  posticus  (Fig.  253)  arises  from  the  front  of 
the  tibia  where  it  connects  with  the  fibula,  and  gets  through 
the  interosseous  ligament,  arising  from  this  latter  almost 
its  whole  length,  as  well  as  from  the  fibula  and  tibia  adja- 
cent to  the  ligament.  It  ends  in  a  tendon  which  passes 
behind  the  internal  malleolus  forward  and  inward,  to  be 
inserted  into  the  naviculare,  internal  cuneiform,  cuboid, 
and  second  and  third  metatarsal  bones.  At  its  insertion  a 
small  sesamoid  bone  and  bursa  arc  seen.  Function, — To 
extend  the  foot  and  turn  it  obliquely  inward. 

MUSCLES  OF  THE  FOOT. 

Dissection, — Make  an  incision  from  the  heel,  along  the 
inner  and  outer  margins  of  the  foot ;  turn  down  the  integu- 
ment, and  then  the  thick  adipose  layer  to  the  plantar  apon- 
eurosis.   The  latter  being  removed,  the  muscles  are  exposed. 

The  muscles  on  the  sole  of  the  foot  are  divided  into  four 
layers. 

FIRST  LAYER. 

The  ahductai'  pollicis  pedis  arises,  tendinous  and  fleshy, 
from  the  internal  and  lower  part  of  the  os  calcis,  and  from 
the  annular  ligament,  and  plantar  aponeurosis.  Its  fibres 
run  along  the  inner  side  of  the  foot,  and  are  inserted  into 
the  base  of  the  first  phalanx  of  the  great  toe  and  the  inner 
sesamoid  bone.  Function. — To  draw  the  great  toe  from 
the  others. 
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The  abdaclor  minimi  digili  pedis  (Fig.  254)  ariaea  tendi- 
nous and  fieshj  from  the  outer  uide  of  the  os  calcis,  the 
plantar  fascia,  and  the  base  of  the  me-  Fio.  SSI. 

tatarsal  bone  of  the  little  toe,  and  is 
inserted  tendinous  into  the  outer  part 
of  the  base  of  the  first  phalanx  of  the 
little  toe,  running  along  the  outer 
margin  of  the  foot. 

Function. — To    draw  the   little  toe 
from  the  rest. 

The  _fiexor  brema  digilorum  pedis 
(Fig.  254)  arises  fleshy  from  the  lower 
surface  of  the  os-calcis,  from  the  plan- 
tar aponeurosis,  and  the  intormuacular 
septa.  It  forms  a  fleshy  mass,  situated  ^H 
between  the  two  former  muscles,  and 
about  the  middle  of  the  metatarsal 
bones  it  divides  into  four  tendons, 
each  of  which  has  a  slit  for  the  pas- 
sage of  the  flexor  longus,  and  is  inserted  into  the  base 
of  one  of  the  second  phalanges  of  the  smaller  toes.  This 
muscle  is  hence  a  perforatus. 

Function, — To  flex  the  second  joint  of  the  toes. 


BECOND   LATER. 
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into  the  base  of  the  smaller  toes  at  the  first  phalanx  and 
expansion  of  the  extensor  tendons. 


THIRD   LATER. 

The  jlexor  hrevis  pdlicis  (Fig,  255)  arises  by  two  heads, 
between  which  the  tendon  of  the  long  flexor  passes,  from 
ft,,  the  lower  surface  of  the  os  calcis  and 

external  cuneiform  bone.  It  forms  a 
fleshy  belly,  connected  with  the  abduc- 
tor and  adductor  pollicis,  and  is  inserted 
into  the  two  sesamoid  bones  at  the  first 
phalanx  of  the  great  toe. 

Function. — To  flex  the  first  joist  of 
the  great  toe. 

The  adductor  poUicis  (Fig.  255) 
arises,  tendinous  and  fleshy,  on  the 
outside  of  the  last,  from  the  calcaneo- 
cuboid ligament,  and  base  of  the  second 
and  third  metatarsal  bones,  and  is  tn- 
serted  into  the  external  sesamoid  and 
base  of  the  first  phalanx  of  the  great 
toe.  Function. — To  bring  the  great 
toe  towards  tlie  rest. 

The  transversalis  pedis  arises  from 
the  heads  of  the  four  lesser  metatarsal  bonea  hj  fleshy  slips, 
which  running  transversely  are  inserted  into  the  base  of 
the  first  2)halanx  of  the  great  toe.  Function.—'To  approxi- 
mate tlie  toes. 

The^exor  Irevis  minimi  digiii  (Fig.  255)  arises  tendinous 
and  fleshy  from  the  cuboid  and  base  of  the  fifth  metatarsal 
bone,  and  is  inserted  into  the  base  of  the  first  phalanx  of 
the  little  toe.    Function. — To  flex  the  little  toe. 

Fio.  355  repments  the  second,  third  and  fourth  lajers  of  muKlea  on  the  sol« 
of  the  foot,  a  Tendon  of  tibialis  posticus,  b  Tendon  of  Reiar  longus  pollicia. 
e  Tendon  of  Qeior  longus  digilorum.  dDiTiaion  of  the  latter  into  four  tendons. 
«  Their  points  of  insertion.  /Flexor  accessoriue.  g  Cjlcaneo  cuboid  ligament. 
k  Lumbricales  pedis,  t  Abduetor  pollicis.  j  Flexor  brevia  pollicis.  1;  Tendon 
of  p«raneus  tongua.    I  Flexor  br«vig  minimi  digiii.    m  InterMMi. 


KDBCiaS  OF  THB  TOOT. 


FOUBTH  LAY£&. 

The  interossei  plantares  (Fig.  255)  are  three  in  number, 
and  Qccnp7  the  interoasefd  spaces.  Thej  arise  from  the 
base  of  the  metatarsal  bones,  corresponding  to  the  three 
outer  toes,  and  are  inserted  into  the  base  of  the  first  pha- 
luix  of  these  toea  at  their  inner  side.  FKnctum. — To  ad- 
dact  the  toes. 

HU8CLB8  OIT  THS  DOBSUH  07  THE  FOOI. 

The  extensor  hrevis  digitorum  pedis  (Fig.  256)  arises  ten- 
dinous and  fleshy  from  the  anterior  and  outer  part  of  the 
OS  calcis,  crosses  the  foot  obliquely,  and  Fia.  356. 

divides  into  four  delicate  tendons.  The 
DiOBt  internal  is  inserted  into  the  base 
of  the  first  piiaUux  of  the  great  toe; 
the  other  three  join  the  tendons  of  the 
extensor  longns,  which  expand  on  the 
back  of  the  other  toes.  Function. — To 
extend  the  toes. 

The  inlerossei  dorsales  (Fig.  256)  are 
four  in  number,  on  the  back  of  the  foot, 
and  resemble  those  on  the  band  in  aris- 
ing by  two  heads  from  adjacent  sides  of 
the  metatarsal  bones.  The  first  is  in- 
serted on  the  inner  side  of  the  first  pha 
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The  superficial  is  a  continuation  of  the  same  loose  mem- 
brane covering  the  abdomen.  As  it  passes  over  Ponpart  s 
ligament,  it  becomes  more  closely  connected  with  the  deep 
lay^r.  Upon  the  thigh  it  can  be  separated  into  two  layers, 
enclosing  the  lymphatic  glands  of  the  groin,  adipose  matter, 
and  superficial  vessels  and  nerves.  It  can  be  traced  inward 
to  the  symphysis  pubis,  and  backward  over  the  gluteal 
muscles.  In  the  groin  it  Jias  a  close  connection  with  the 
fascia-lata. 

The/ascia  lata  or  femoral  aponeurosis  completely  invests 
the  thigh,  not  only  surrounding  all  its  muscles,  but  sending 
partitions  within  so  as  to  form  separate  sheaths  for  each. 

It  extends  from  the  pelvis  above,  where  it  is  continuous 
with  the  iliac  and  perineal  fascia,  to  the  knee  below,  where 
it  is  traced  into  the  fascia  of  the  leg. 

Above  it  is  connected  anteriorly  and  externally  to  Pou- 
part's  ligament  and  the  crest  of  the  ilium,  internally  to 
the  rami  of  the  pubis  and  ischium,  and  posteriorly  to  the 
sacrum  and  coccyx ;  below  it  surrounds  the  knee-joint,  and 
is  attached  to  the  condyles.  This  fascia  is  very  strong,  but 
varies  in  stiength  and  density  at  different  points.  On  the 
gluteus  maximus  it  is  thin  and  weak;  on  the  gluteus 
medius  it  is  very  thick  and  strong ;  on  the  outer  side  of 
the  thigh  it  is  much  thicker  and  stronger  than  on  the 
inner.  It  has  been  stated  that  the  fascia  lata  surrounds 
and  forms  separate  sheaths  for  the  muscles  by  the  various 
processes  it  sends  off.  It  is  connected  to  the  linea-aspera, 
and  by  its  processes  affords  attachment  to  several  muscles. 
It  presents  many  foramina  on  its  surface,  which  give  pas- 
sage to  vessels  and  nerves.  One  large  opening  is  especially 
noticed  in  it,  about  two  inches  below  Poupart's  ligament, 
for  the  internal  saphena  vein. 

This  saphenic  opening  becomes  the  dividing  point  of  the 
fascia  lata  into  two  portions.  All  on  its  outside  being  called 
the  iliac^  and  all  on  its  inside  the  pubic  portion  of  the  fascia 
lata.  The  iliac  portion  is  attached  to  Poupart's  ligament, 
and  goes  in  front  of  the  femoral  vessels  in  the  form  of  a 
crescent^  and  is  hence  called  the  creacentic  or  falcifcTm  pro- 
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CCBB.  The  pubic  portion  is  connected  to  the  ppine  and  linea 
innominata  of  the  pubis,  goea  behind  the  femoral  TesBels, 
and  18  continaons  with  the  fascia  iliaca.  Between  and 
connected  to  the  margins  of  the  falciform,  pnbic,  and  iliac 
portions  of  the  fascia  lata,  a  thin  membrane,  having  many 
foramina  for  the  passage  of  vessels,  is  seen,  called  cribri- 
form fascia.  The  fascia  lata  is  distinctly  double  at  some 
points,  as  for  instance  where  it  receives  the  insertion  of  the 
tensor  vaginsB  femoris  muscle  between  ite  two  layers. 

The  fascia  tf  th«  leg  ib  continuons,  as  stated,  with  the 
fascia  lata.  It  is  strongly  attached  to  the  head  of  the  tibia 
and  fibula,  to  the  spine  of  the  tibia,  to  the  external  and 
internal  malleolus,  and  at  the  ankle-joint  thickens,  to  form 
the  annular  ligaments.  It  also  surrounds,  and  at  its  upper 
portion  sends  processes  between  the  muscles,  called  inter- 
muscular septa.  On  the  anterior  leg  it  is  thicker  than 
behind,  and  in  front  of  the  ankle  joint  it  forms  the  anterior 
annular  ligament,  which  is  about  an  inch  and  a  half  broad. 
It  is  attached  to  the  os  calcis  on  its  outer  side,  whence  it 
spreads  forward,  and  to  the  inner  side,  where  it  presents 
two  bands,  one  going  to  the  internal  malleolus,  the  other 
to  the  naviculare,  and  the  plantar  fascia.  The  extensor 
tendons  pass  beneath  this  ligament,  having  distinct  sheaths 
with  bursEe.  Posteriorly  the  fascia  is  thinner  and  double. 
Its  strength  is  however  increased  by  fibres  from  the  ham- 
;  tendons.   Its  snpcriicial  litvcr  is  immeiHalolv  beneafli 


778  ABXHBm  OV  THB  IVFSBIOB  IXZBlllITr. 

dense,  fibrous  membrane,  situated  between  the  skin  and 
muscles,  attached  to  the  tubercles  of  the  os  calcis,  and 
spreading  over  the  whole  sole  of  the  foot.  It  is  divided 
into  three  portions, — an  outer,  attached  to  the  base  of  th< 
fifth  metatarsal  bone — an  inner  connected  to  the  metatar- 
sus  of  the  great  toe;  and  a  middle,  much  thicker  and 
denser,  which,  as  it  leaves  the  os  calcis,  expands,  and,  ai 
the  heads  of  the  metatarsal  bones,  divides  into  five  fasciculi, 
each  of  which  again  divides  so  as  to  form  a  slit  for  th( 
passage  of  the  flexor  tendons.  These  go  to  be  inserted  intc 
the  sides  of  the  basis  of  the  first  phalanges  of  the  toes. 

SECTION  III. 
BLOOD-VEBSBIJS  OF  THB  INFERIOR  EXTREMIT7. 

The  femoral  and  popliteal  arteries,  with  their  branches, 
are  the  sources  of  arterial  supply  to  the  lower  extremity. 

FEMORAL  ARTERY. 

The  femoral  artery  is  a  continuation  of  the  external  iliac. 
At  about  the  centre  of  Poupart's  ligament  it  commences, 
and  extends  obliquely  inward  along  the  anterior  thigh  to 
an  opening  in  the  adductor  magnus  muscle,  through  which 
it  passes,  and  changes  its  name  to  popliteaL 

In  its  course  it  first  passes  over  the  common  junction  of 
the  psoas  magnus  and  iliacus  internus,  then  over  the  ad- 
ductors brevis  and  longus.  Above  it  is  rather  superficial 
and  simply  covered  by  a  thin  layer  of  the  fascia  lata ;  at 
the  middle  of  the  thigh  the  sartorius  crosses  it,  and  here  is 
also  seen  a  strong  covering  of  aponeurotic  membrane  from 
the  vastus  internus,  and  adductor  longus.  At  Poupart's 
ligament  the  femoral  vein  is  on  the  inside  of  the  artery, 
while  as  it  descends  the  vein  gets  behind  it.  The  anterior 
crural  nerve  is  to  the  outside,  and  one  of  the  branches  de- 
scends along  the  front  of  the  artery  within  the  sheath. 

A  line  drawn  from  midway  between  the  anterior  supe- 
rior spinous  process  of  the  ilium  and  symphysis  pubis  to 
the  inner  side  of  the  patella,  will  indicate  the  course  of  this 
vessel. 


BRANCHES  OF  THB  FEMORAL  ARTERY,   (Fig.  2£7.) 

The  auperjicial  epigtutric  comee  from  tlie  femoral,  joat 
below  Poapart's  ligament,  piercea  the  fascia-lata,  and  as- 
cends to  the  nmhilicns,  immediately  p,o,  357. 
beneath  the  akin,  giring  branches  to 
the  inguinal  glands. 

The  superficial  circamflexa  Uii  comes 
also  from  the  femoral,  just  below  ' 
Ponpart's  ligament,  goes  through  the  | 
fascia,  and  proceeds  outward  to  the  j 
crest  of  the  ilium,  giving  branches 
to  the  glands  of  the  groin,  the  snper-  . 
ficial  fascia,  and  the  akin. 

The  external  pudic,  two  or  three  in 
number,  small,  and  sometimes  coming 
from  a  common  truuk,  are  distributed 
upon  the  inguinal  glands,  penis,  scro- 
tum of  the  male,  and  labia  of  the 
female. 

Ihe  prt^nda/emoris  is  the  largest 
branch,  and  comes  from  the  femoral 
about  two  inchesbelowPoupart's  liga- 
ment. Itdescendsbehind  the  femoral, 
and  gives  off  the  following  branches : 

Tho  external  circumflex,  which  sometimes  comes  from  the 


TM 


ABTEBIBS  OF  THB  XNTEOIOB  KSTBZBOTT. 


The  ifUemcH  circtan/iex,  larger  than  the  last,  comes  off 
ImIow  it,  and  sometimes  from  it.  It  passes  deep  between 
the  psoas  and  pectineus  muscles,  and  winds  round  the  neck 
of  the  femur,  supplying  the  hip  joint  and  rotator  moacles. 
The  perforating  arteries  are  three  or  four  in  number, 
and  named  numerically  first,  second,  third,  and  fourth. 
Fto.  258.  They  perforate  the  adductor  magnus,  and 
are  distributed  to  the  muscles  on  the  back 
of  the  thigh. 
The  anastomotica  magna  is  the  last  branch 
\  of  the  femoral  Just  at  its  termination  ;  it 
'  descends  to  supply  the  parts  about  the  knee, 
and  to  anastomose  with  the  articular  and 
long  branches  of  the  external  circumfies. 

Muscular  branches  are  giren  off  by  the 
femoral  through  all  its  course. 


THE  POFLTTEAL  A&TERT. 

The  popliteal  artery  extends  from  the 
opening  in  the  tendon  of  the  adductor 
magnuB,  to  the  opening  in  the  interosseous 
ligament  of  the  leg,  and  is  a  continuation 
of  the  femoral.  Its  course  is  obliquely  out- 
ward to  the  centre  and  lower  part  of  the 
popliteal  space,  situated  between  the  outer 
and  inner  hamstring  muscles,  and  imbedded 
1  a  quantity  of  adipose  matter.  Both  the 
popliteal  vein  and  nerve  are  superficial  to 
the  artery. 


Fia.  358  repreieati  the  Popliteal  and  Posterior  Tibial  Arteiy.  1  Tendoni 
forming  the  inner  bamitriog.  2  Teadoo  of  outer  banutritig;.  3  Popliteut 
niucle.  4  Flexor  longui  digitorum.  5  Tibialis  poilicus.  6.  Fibula.  7 
Feroneii  nutclei.  8  Flexor  longus  pollicis.  9  Popliteal  arterj,  which  U 
Men  to  give  00"  at  its  upper  pari  two  superior  articular  branches,  the  on« 
external,  the  other  interaal;  also  two  at  iti  lower  part,called  inrerior  external 
■od  internal  articular  branches,  with  one  in  the  centre— (be  middle  articular. 
40  Anterior  tibial  arterj.  11  Posterior  tibial  artery.  12  Relation  of  artery 
with  isndoni  at  the  ankle  joint.  13  Peroneal  arlerjr.  14  Fotterior  peroneal 
braneh. 
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BBAUCBES  or  THE  POPLITEAL  AKTZRTj   (Fig.  258.) 

Mtiacular  frroncftes  supplying  the  hatBBtnng  and  gaetroo- 
Deniius. 

The  superior  artictdar,  eastenuU  and  f-,e,  359, 

i'Dtemal,  wind  round  the  condyles  of 
the  femur,  supply  the  knee  joint,  and 
anastomose  with  the  lower  articular, 
the  anastomotica,  and  the  external  cir- 
cnmflex  arteries. 

The  inferior  articular  surround  the 
lower  part  of  the  knee  joint  about  the 
head  of  the  tibia,  and  are  also  external  "  j 
and  internal.  They  anastomose  with  the  , 
superior  and  anterior  tibial  recurrent  »1 

The  middle  arlicidar  or  azygos  is  the 
smallest  of  the  articular  branches,  and 
piercesthe  posterior  ligament  to  supply 
the  synovial  membrane  of  the  joint. 

The  sural  or  gastrocnemial  branches, 
two  in  number,  go  to  the  heads  of  the 
gastrocnomiua.  At  the  lower  border  of 
the  popliteal  space  the  popliteal  artery 
divides  into  the  anterior  and  posterior 
tibial  arteries. 

ANTERIOR   TIBIAL   ABTERT. 
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ment,  near  the  liead  of  the  fibula,  and  descends  in  front  of 
the  ligament,  being  deeply  hid  above  by  the  tibialis  anticus 
and  extensor  longus.  At  its  lower  part  it  is  snperficial, 
passing  under  the  annular  ligament  and  over  the  front  of 
the  ankle  joint,  where  it  can  be  felt  pulsating,  and  runs  to 
the  base  of  the  metatarsal  bone  of  the  great  toe  where  it 
terminates.  Two  veins  and  the  anterior  tibial  nerve  ac- 
company this  artery. 

BBANOHES  OF  THE  ANTERIOR  TIBIAL  ARTERY. 

The  recurrent  passes  inward  and  upward  around  the 
knee  joint,  and  anastomoses  with  the  articular. 

Muscular  brandies  are  given  off  all  along  the  course  of 
the  artery  to  the  muscles. 

The  maUedUxr^  external  and  internal^  go  to  the  outer  and 
inner  side  of  the  ankle  joint. 

The  tarsal  supply  the  tarsus. 

The  metalarsdl  gives  branches  to  the  tarsus,  and  supplies 
three  of  the  outer  interosseal  spaces. 

The  arteria  pcUicis  is  the  continued  trunk  of  the  ante- 
rior tibial,  which  runs  along  the  back  of  the  great  toe,  and 
sends  a  branch  to  the  adjoining  toe. 

The  communicans  is  another  terminating  branch  of  the 
anterior  tibial,  which  descends  between  the  two  heads  of 
the  first  dorsal  interosseous  muscle  into  the  sole  of  the  foot 
to  anastomose  with  the  external  plantar  artery. 

The  posterior  tibial  artety  (Fig.  258)  forms  the  other  ter- 
minating branch  of  the  popliteal,  and  extends  from  the 
head  of  the  tibia  to  the  sinuosity  of  the  os  calcis.  It 
descends  the  posterior  part  of  the  leg,  covered  by  the  gas- 
trocnemius and  soleus,  and  at  its  lower  portion  runs  along 
the  inner  margin  of  the  tendo-Achillis  behind  the  malleolus 
internus.  The  posterior  tibial  nerve  and  two  veins  attend  it. 

BRANCHES  OF  THE  POSTERIOR  TIBIAL  ARTERY. 

The  peroneal  artery  is  the  first  branch  of  importance, 
and  descends  along  the  inner  border  of  the  fibula  to  the 
external  ankle,  supplying  branches  to  the  muscles  in  its 


coarse,  and  dinding  into  the  €uUerior  and  jMwfen'or  panmeei 
arteries.  The  former  gets  through  the  interosseous  liga- 
ment,  about  two   inches  abore   the  f,b,  ajQ, 

ankle,  and  is  distributed  npon  the 
upper  external  part  of  the  foot ;  the 
latter  supplies  the  heel  and  external 
ankle.  Muscidarbrandies  are  giren  off 
to  the  rarions  muBcles  in  its  course. 

The  Kulriiioua  artery  enters  the  nu- 
tritious foramen  of  the  tibia. 

The  plantar  arteriea  form  the  ter- 
minating branches,  and  are  two  in 
number. 

The  external,  the  larger  of  the  plan- 
tar branches,  passes  outward  and  for- 
ward above  the  flexor  brevis  to  the 
fifth  metatarsal  bone;  from  this  it  ' 
curves  inward,  across  the  foot,  to  the  "^ 
first  metatarsal  bone,  forming  the  or-  ' 
ctt8  planiaria,  and  ends  by  anastomo- 
sing with  the  anterior  tibial.  In  its  course  the  external 
plantar  gives  off  the  jjei/ortriiny  branches,  four  in  nuiubor, 
from  its  arch,  which  perforate  as  well  as  supply  the  inter- 
osseous muscles. 

The  digital  arteries  come  also  from  the  plantar  arch,  and 
after  eoncling  branches  to  the  lumbricales  ami  intoroSBei, 
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sole  of  tlie  foot,  supplying  the  mnscles  of  the  great  toe,  and 
anaBtomoBiDg  with  the  digital  arteries. 

TEtN3  07  THE  INFEEIOE  EXTBKiaTX. 

Fia.  961.  The  veins  of  the  lower  extremity,  like 

those  of  the  upper,  are  divided  into  the 

superficwl  and  tfeep.    The  aoperficial  veins 

,:  are  situated  immediately  beneath  the  skin, 

^and  consist  of  the  tn/emo2  and  external 

^  sapkena^ 

The  internal  sapkena  begins  on  the  inner 

I  and  upper  part  of  the  foot,  ascends  in  front 

f  of  the  internal  malleolus,  along  the  inner 

portion  of  the  leg  to  the  inner  condyle, 

behind  which  it  passes ;  from  this  it  still 

ascends  along  the  inner  and  anterior  part 

of  the  thigh  to  within  two  inches  of  Pou- 

part's  ligament,  where  it  penetrates  the 

fascia  lata  to  join  the  femoral  vein.    In 

this  course  it  receives  nnmerous  cutaneous 

[  veins,  and  at  its  termination  is  joined  hy 

I  the  pudic,  superficial  epigastric,  and  sa- 

'  perScial  circumflex  veins. 

The  external  saphena  begins  at  the  outer 
ankle  and  dorsum  of  the  foot,  ascends  on 
the  back  of  the  leg  to  the  ham,  where  it 
joins  the  popliteal  vein. 

The  deep  veiTW  accompanying  the  arte- 
ries have  the  same  names,  and  are  two 
for  each  artery,  called  vensa  comitea; 
hence  we  have  anterior^  posterior  tibial  and  peroneal  veine, 
uniting  to  form  the  poplileal,  which  is  superficial  to  the 
artery.  After  traversing  the  popliteal  space  to  the  opening 
in  the  tendon  of  the  adductor  magnus,  it  changes  its  name 
to  femoral.    From  this  point  the  femoral,  which  is  here  on 

Fio.  S61  represent*  the  Saphena  Mt^or  Vein,  a  Superficial  epigiitric  Tcin. 
h  Internal  pudic  rein,  e  Superficial  circumflei  vein,  d  Orlsin  of  lapbcna 
major,    i  Iti  termtDatloD  Id  the  femoral  rein. 
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the  ontaide  of  the  artery,  gets  lieliiDd  it  as  it  ascends,  and 
&t  the  upper  part  of  the  thigh  is  on  the  inner  side.  Having 
reached  Ponpart's  ligament,  it  again  changes  its  name,  and 
becomes  the  external  Utctc  vein,  which  will  he  fonnd  described 
along  with  the  veins  of  the  trnnk.  The  popliteal  receives, 
besides  the  external  saphena,  the  articular  veins  of  the 
knee  joint  The  femoral,  besides  the  internal  saphenus, 
receives  the  muscular  veins  and  veins  of  the  profunda. 

SECTION  IV. 
NKBVtt)  OF  THE  EIFEBIOR  EXTREMITT. 

The  soaroe  of  nervous  snpply  to  the  lower  extremity 
oomeg  from  the  lumbar  and  sacral  plextisea.  These  plexuses 
(see  Fig.  204)  form  two  large  nerves, 'the  onferior  crura/, 
and  ffreai  adatic,  the  origin  of  which,  together  with  the 
plexuses,  are  all  described  under  the  head  of  nerves  of  the 
chest  and  abdomen.  The  branches  from  the  lumbar  plexus 
which  supply  the  upper  part  of  the  thigh,  as  the  musado- 
etUaneous,  genito  crural,  obturator,  and  anterior  crural,  have 
also  been  described. 

BRilSCEm  0?  TUX  A:rrEBIOR  CEIHAL  HBBVE. 

The  cutaneous  bramAes,  four  or  five  in  number,  pierce  the 

fascia  lata,  and  from  their  direction  upon  the  skin,  have 

been  called  the  middle,  external,  internal  and  anterior  cuior- 

neoaa  nerves.    These  principally  supply  the  integuments 
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to  the  inner  ride  of  the  foot,  Bupplying  in  its  courie  the 

integamente  of  the  leg.    The  internal  saphenas  oommnni- 

cates  with  the  obturator,  and  the  following  hranches  aw 

Fio.  263.  named  as  proceeding  from  it :  A/t- 

moral  cuianeoua  to  the  integomeDta  of 

the  inner  and  outer  thigh;    ft  tStui 

cutaneouB  going  off  a  little  above  the 

inner  condyle,  and  descending  to  snp- 

ply  the  inner  leg  as  low  as  the  anUe; 

an  articular  branch  to  the  knee  joint, 

I   and  an  anterior  cataneoua,  given  off 

near  the  inner  condyle,  to  supply  the 

parts  about  the  patella. 

BRAKCHBS  OF  THE  SACRAL  PLEXUS  G0I59 

TO  THE  TraoH,  (Fig.  263.) 
The  lesser  sciatic  or  xachiaiic  xerve 
comes  out  of  the  pelvis,  below  the 
pyriformia,  in  company  with  the  iBchi- 
atic  artery,  and  is  divided  into  ntiu- 
cular  and  cutaneous  branches.  The 
muscular  are  called  the  inferior  gluteal 
neruca, and  go  chiefly  to  the  lower  part 
of  the  gluteus  mazimus,  some  of  the 
filaments  being  traced  to  the  inner 
thigh  and  perineum. 

Of  the  cutaneous  branches,  some  go 
to  the  perineum  and  are  called pen'M«d 
cutaneous.  A  branch,  called  posterior 
cutaneous,  is  traced  over  the  tuberosity  of  the  ischium,  and 
at  the  lower  portion  of  the  gluteus  maximus,  comes  through 
the  fascia  and  descends  along  the  posterior  and  middle 
part  of  the  thigh,  and  the  popliteal  space,  as  low  down  as 
the  middle  of  tho  calf  of  the  leg.    In  this  course  it  gives 

Fio.  263  repreunti  the  anterior  Crural  Nerve  and  ill  brancbe*.  ■  Punt 
where  the  anterior  crural  emerKcs  from  benealb  Pouparfa  liKaroeat  k  Dt- 
TisioD  or  Ihs  DerTo  into  iti  braoehet.  c  Femoral  arler;.  i  Fenoral  Tain- 
c  Braacbea  of  obturator  nerre.  /Sapbeoa  oerre. 
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off  many  cntaneoiu  brancbes  to  tbe  posterior  and  lateral 
parts  of  the  thigh,  as  well  as  a  commuaicsting  branch  in 
the  ham,  to  the  external  sapkenus  nerve. 

The  gluteal  nerve  comes  out  of  the  pel-  p,g_  553. 

vis,  through  the  great  sciatic  foramen, 
alougwith  the  gluteal  urtery,  and  divides 
into  a  superior  branch,  which  ascends  to  ^* 
Bupidy  the  gluteus  medius  and  minimua 
muscles;  and  an  inferior  h-anch,  which 
descends  to  supply,  besides  the  glutei,  the 
tensor  vaginre  femoris. 

The  internal pudic  anH  obturator  nerves 
are  described  in  another  place. 

The  greai  sciatic  or  postenor  crural 
nerve  (Fig.  263)  is  the  principal  trunk 
from  the  sacral  plexus,  and  the  largest 
nerve  of  the  body ;  it  comes  out  of  the 
pelvis  through  the  larger  sciatic  foramen, 
below  the  pyriform  muscle,  sometimes 
through  it;  descends  on  the  back  of  the 
thigh,  about  midway  between  the  tuber- 
osity of  the  ischium  and  trochanter  major, 
over  the  small  rotators,  to  about  half  way 
down  the  thigh,  where  it  divides  into  the 
popliteal  and  peroneal.  This  division  aome- 
timcs  occurs  as  high  as  the  pelvis  at  the 


782  REBVBB  OF  THB  INFERIOR  BCTREMrrY. 

of  the  great  sciatic.  It  accompanies  the  popliteal  artery 
between  the  heads  of  the  gastrocneraiuSj  to  the  lower  border 
of  the  popliteus  muscle,  where  it  becomes  the  posterior 
tibial  nerve, 

BRANCHES  OF  THB  POPUTEAL  NERVE,  (Fig.  263.) 

Extei^nal  aaphenua  or  communicans  ttbice  comes  off  above 
the  knee  and  descends  the  back  part  of  the  leg,  beneath  the 
fascia,  to  about  halfway  between  the  knee  and  foot,  where 
it  emerges  and  becomes  cutaneous,  unites  with  a  branch 
from  the  peroneal  nerve,  and  is  then  traced  in  company 
with  the  external  saphenus  vein  on  the  outer  border  of  the 
tendo-Achillis  to  the  back  part  of  the  external  malleolus. 
It  is  distributed  by  numerous  filaments  to  the  integuments 
of  the  heel,  sole,  and  outer  margin  of  the  foot  and  little 
toe,  communicating  likewise  with  the  dorsal  nerves  of  the 
foot 

Muscular  tranches  are  sent  off  to  the  gastrocnemius, 
soleus,  plantaris  and  popliteus  muscles. 

Articular  branches  come  off  and  go  to  the  joint. 

POSTERIOR  TIBIAL  NERVE,  (Fig.  263.) 

The  posterior  tibial  nerve  is  a  continuation  of  the  popliteal, 
and  accompanies  the  posterior  tibial  artery  to  the  back  part 
of  the  inner  ankle,  where  it  divides  into  the  internal  and 
external  plantar  nerves.  The  posterior  tibial  sends  off  in 
its  course  a  few  muscular  branches,  and  a  few  cutaneous 
plantar  branches. 

The  internal  plantar,  (Fig.  264,)  larger  than  the  external, 
goes  along  the  inner  side  of  the  tarsus,  giving  filaments  to 
the  plantar  muscles  and  integuments,  and  at  the  base  of 
the  great  toe  it  divides  into  four  digital  branches,  the  first 
running  along  the  tibial  side  of  the  great  toe,  and  the 
other  three  subdividing  so  as  to  supply  the  opposing  sides 
of  all  the  rest  except  the  little  toe. 

The  external  plantar  nerve  accompanies  the  external  plan- 
tar artery  to  the  fifth  metatarsal  bone,  where  it  divides 
into  two  digital  branches,  one  of  which  goes  along  the 
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outer  side  of  the  little  toe,  and  the  other  divides  so  as  to 
sapply  the  oppoeing  Bides  of  the  little  aad  the  fourth  toe. 
The  external  plantar  supplies  the  various  muscles  in  its 
course,  as  well  as  the  integuments  on  the  outer  margin 
and  sole  of  the  foot.  , 

PERONEAL  NERVE,   (Fig   263.) 

This  nerve  is  the  external  popliteal,  or  second  division 
of  the  great  sciatic.  It  descends,  along  with  the  tendon  of 
the  biceps,  to  the  bead  of  the  fibula,  ria.  !64. 

where  it  divides  into  the  anterior  ilhial 
and  external  peroneal  branches.  Be- 
fore this  division  it  sends  off  two  long 
branches,  called  the  external  a 
iernal  peroneo-cutaneons  nerve,  the 
former  being  distributed  to  the  in- 
teguments along  the  fibula,  the  latter 
descending  on  the  gastrocneiuiiw,  and 
about  the  middle  of  the  leg  nniting 
with  the  external  saphenus  or  com- 
municans  tibire. 

The  anferior  tibial  nei-ve  (Fig.  259) 
descends  in  front  of  the  interosseous 
ligament,  along  with  the  anterior 
tibial  vessels,  to  the  ankle,  where  it 


784 


SUMICABY  OF  MUSCLBB. 


leg  it  penetrates  the  fascia,  and  goes  to  the  outer  malleolus, 
where  it  divides  into  external  and  internal  branches — ^the 
former  supplying  the  integuments  on  the  three  outer  toes, 
and  connecting  with  the  external  saphenus;  the  latter 
being  distributed  on  the  two  first  toes,  and  communicating 
with  the  internal  saphenus. 


SUMMARY  OF  THE  MUSCLES  OF  THE  INFERIOR  EXTREBinT. 


MUSCLES   OF   THE    THIGH. 


OH  TBB   FRONT. 

TeDsor  Tagiose  femoris. 

SartoriuB. 

Rectus. 

Vastus  internus. 

Vastus  ezternus. 

Crureus. 

ON   THE  BACK. 

Biceps. 

Semiiendinosus. 

Semimembranosus. 


INNBR  MVSCLBS. 

niaeus  internus. 
Psoas  magnus. 
Pectineus. 
Adductor  longus. 
Adductor  bre?is. 
'  Adductor  magnus. 
Gracilis. 


MUSCLES   OF   THE    LEO. 


ON   TnC   FRONT. 


Tibialis  anticus. 
Extensor  longus  digitorum. 
Extensor  longus  pollicis. 
Peroneus  tertius. 


ON   THB    OUTER  LEO. 


Peroneus  longus. 
Peroneus  bre?is. 


ON   THE    DORSUM. 

Extensor  breris  digitorum. 
Interossei  dorsales. 


ON  THE  BACK. 

Gastrocnemius. 

Plantaris. 

Popliteiis. 

Flexor  longus  pollicis. 

Flexor  longus  digitorum. 

Tibialis  posticus. 


ON    THE    S0LE« 

Abductor  pollicis. 
Flexor  bre^is  digitorum. 
Abductor  minim!  digitl. 


MUSCLES   OF    THE    FOOT. 

Musculus  acoessorlus. 

Lumbricales. 

Flexor  brevis  pollicis. 

Adductor  pollicis. 

Flexor  brevis  minimi  digiti. 

Transervalis  pedis. 

Interossei  plantares. 
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The  masclea  of  the  hip,  which  are  most  generally  found 
among  those  of  the  lover  extremities,  will  be  foand  in  the 
summary  of  the  muscles  of  the  Ininb. 

ASATOUCAL  AND  PHYSIOLOGICAL  KELATIOXS  OF  TUB  HOCTH 
WITH  THB  KXTRSlaTIES. 

Under  this  head  we  shall  only  refer  to  the  well  known 
pathological  fact  of  trismus  or  locked-jaw  resulting  from 
injury  to  the  toes,  thus  estahlishing  a  relation  between  the 
mouth  and  inferior  extremities.  This  relation,  in  all  prob- 
ability, occurs  through  the  spinal  marrow  and  fifth  pair  of 
nerves. 

The  relations  of  the  mouth  with  the  superior  extremities 
are,  no  doubt,  equally  close  and  important  with  those  of 
the  inferior  extremities. 
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Circumflex  artery,        .        .  729 

Communicating  artery,    .       426 
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Blood-vessels,  .  .  .  259 
Canine,  or  cuspidati,  .  230 
Cavity  of  reserve,  .  .  251 
Classification  of,  .  .  228 
Comparative  anatomy  of,  .  268 
Description  of,  .        .        229 

Difference  between,  and  bone,  247 
Temp,  and  permanent,  246 
Eruption  of  temporary,  .244 
Follicular  stage  of,  .  .  259 
Functional  relations  of,  .  258 
Grand  division  of,  .  .  228 
Irregularities  of,  .  .  .  247 
Molar,  ....  232 
Nerves  of,  .  .  .  .  262 
Of  Mammalia,  .        .       270 

Oral, 230 

Origin  and  development  of,  248 
Papillary  stage  of,  .  .  250 
Permanent,  eruption  of,  .  245 
Saccular  stage  of,  .        .  250 

Shedding  of,  .  .  .  246 
Structure  of,  ...  234 

Varieties  of,     .        .        .        258 
Temp'l  artery,  and  branches,  429, 432 

Bone 184 

Articulation  of,  .  .  189 
Development  of,  .  188 
Foramina  of,  .  .  .188 
Processes  of, .        .       188 


Temporal  artery,  structure  of,     .188 

Fossa,       ....        193 

Temporalis  muscle,     .        .        .  295 
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Blood-vessels  of,   .        .        .  654 

Function  of,     .        .        .       654 

Lymphatics  of,      .        .        .  654 
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66 

Tubei^Annulare, 

.  4oa 

Orisin  or,      .        . 
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